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Background: Since there has never been a pandemic with the impact equal to the 
Coronavirus disease in our (students’) lifetime, and therefore no need for online 
education, the outcome of this study will comment on the perceived effectiveness and 
quality of online education for undergraduate Chiropractic students at the University of 
Johannesburg as utilised during the COVID-19 pandemic, as well as argue as to 
whether it is worth implementing or not. 
Aim: The aim of this study was to determine the perception of BHSc Chiropractic 
students at the University of Johannesburg of online teaching, learning, and 
assessments utilised for lecturing purposes during the COVID-19 pandemic. The 
research objective was to establish how the technology, course, design, environment, 
learner, and instructor dimensions have influenced undergraduate Chiropractic 
students’ perception of online education. 
Method: This was a cross-sectional, quantitative, exploratory, descriptive study 
utilizing a self-administered online English questionnaire. The questionnaire was sent 
out as a pilot prior to final distribution. Since the Chiropractic Department has never 
experienced a need for online education, there has not been a questionnaire regarding 
the perception of students of e-learning. Therefore the researcher based the 
questionnaire on a survey conducted among Chemistry students at the Universitas 
Negeri Padang, Indonesia by Guspatni and Kurniawati (2018). The Indonesian survey 
questionnaire was amended to suit the Chiropractic education context. An email was 
distributed via the various undergraduate Chiropractic class representatives with a link 
to participate in the study. The Information Letter was attached to the email to ensure 
that they fully understood what was expected of them and to elaborate on all the 
procedures involved in the study. In order to gain access to the questionnaire, the 
participants needed to click on the link in the email that they received; this link took 
them to an independent website called QuestionPro where they were requested to give 
consent to participate in the study. Once the participants agreed to participate in the 
study, they were re-directed to the online questionnaire for completion. 
Results: There was a total of 131 responses and a response rate of 74%. An 
independent-samples T-test was conducted to compare the four factors involved in this 
study. There was a significant difference in the Usability, Flexibility and Content scores 
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for First & Second years (M = 3.66, SD = 0.740) and Third & Fourth Years (M = 3.95, 
SD = 0.673; t (128) = -2.276, p = 0.024 (2-tailed), but there was no significant difference 
in scores for the other three factors. Furthermore, there was a significant difference in 
the Usability, Flexibility and Content scores for 21 years and younger (M = 3.63, SD = 
0.712) and older than 21 years (M = 4.00, SD = 0.669; t (124) = -2.938, p = 0.004 (2-
tailed), as well as in the Online Learning scores for 21 years and younger (M = 3.63, 
SD = 0.989) and older than 21 years (M = 4.00, SD = 1.064; t (124) = -2.001, p = 0.048 
(2-tailed), but there was no significant difference in scores for the third and fourth 
factors. The results in this study show that the majority of the participants had an overall 
positive perception about online education. Eighty-four percent of the participants 
strongly agreed or agreed that e-learning provided the flexibility to study at a 
convenient time. Seventy-one percent of the participants strongly agreed and agreed 
that the e-learning website was easy to use. Sixty-one point eight percent of the 
participants strongly agreed or agreed that lecturers adequately attended to their 
questions via email, discussions or any other online platform. Participants were also 
asked if they were interested in a blended learning system where theory lectures are 
followed online, and practical lectures in the conventional (face-to-face contact with 
lecturer) way for those modules that have a practical aspect. Sixty-nine point five 
percent agreed or strongly agreed that they were interested in a blended learning 
system. 
Conclusion: The majority of undergraduate Chiropractic students enrolled at the 
University of Johannesburg indicated an interest in online education. Based on the 
results, it has been recommended to incorporate a blended learning system at 
university (where theory lectures are followed online, and practical lectures in the 
conventional (face-to-face contact with lecturer) way for those modules that have a 
practical aspect).  
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Chapter One – Introduction 
 
1.1 Problem Statement 
When instructors and students synthesise information across subjects and 
experiences, critically weigh varying perspectives, and incorporate different inquiries, 
education has the potential to transform. Educators are able to construct such 
opportunities by fostering critical learning spaces, in which students are encouraged to 
increase their capacities of analysis, imagination, critical synthesis, creative 
expression, self-awareness, and intentionality (Sun & Chen, 2016). A by-product of 
fostering such new approaches has been the creation of online courses developed 
worldwide at exponential speed. These are trending at many tertiary education 
institutions, offering fully online and/or blended courses combining online instruction 
with face-to-face teaching (Sun & Chen, 2016).  
The impact of the technologies on learning and teaching, in general, and in higher 
education, in particular, is still unclear and open to much debate and research. Several 
academic publications and research studies on the digital era focus on the importance 
of putting the students at the centre of the teaching and/or learning process (Guri-
Rosenblit, 2018). There is a noticeable scarcity of discussion on the essential role of 
instructors in the relevant literature on online learning. E-teaching is a fundamental 
prerequisite for e-learning, especially for novice students in any educational 
framework. The roles of instructors in an online environment differ meaningfully from 
their traditional roles in a conventional lecture hall setting (Guri-Rosenblit, 2018). 
To equip instructors with adequate tools to use efficiently and effectively the wide range 
of capabilities enabled by the new technologies necessitates a conceptual redefinition 
of the instructors’ roles, well-designed training, and ongoing support systems for both 
students and instructors in the learning/teaching encounters (Guri-Rosenblit, 2018). 
Since there has never been a pandemic with the impact equal to the Coronavirus 
disease (COVID-19) in our (students) lifetime, and therefore no need for online 
education, the outcome of this study will comment on the perceived effectiveness and 
quality of online education for undergraduate Chiropractic students at the University of 
Johannesburg as utilised during the COVID-19 pandemic, as well as argue as to 




The word perception is defined as “a belief or opinion, often held by many people and 
based on how things seem” (PERCEPTION | meaning in the Cambridge English 
Dictionary, 2020). The aim of this study was to determine the perception of BHSc 
Chiropractic students at the University of Johannesburg of online teaching, learning, 
and assessments utilised for lecturing purposes during the COVID-19 pandemic.  
 
1.2.1 Research Objectives 
To establish how the following aspects have influenced undergraduate Chiropractic 
students’ perception of online education: 
 the technology dimension including technology and internet quality; 
 the course dimension including online learning course flexibility and quality;  
 the design dimension including perceived usefulness and user-friendliness; 
 the environment dimension including diversity in assessment and student 
perceived interaction with peers; 
 the learner dimension including learner attitude toward computers; 
 the instructor dimension including instructor response timeliness; 
 the instructor attitude toward online learning.  
 
 
1.3 Possible Outcomes 
The possible outcomes to the study could be that BHSc Chiropractic students at the 
University of Johannesburg have a generalised positive or negative perception of e-
learning as utilised for lecturing purposes during the COVID-19 lockdown based on 
student, lecturer, course, design, environment, and technology dimensions.  
 
The information and data collected may be used to make educational improvements 
within the Chiropractic Department at the University of Johannesburg. The department 
will have access to the findings of this study and will be able to make an informed 
decision and changes if they see fit. 
 
Examples of research output include policy documents, research reports and 
dissertations, publications, and conference papers. 
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Chapter Two – Literature Review 
 
2.1 Introduction 
This chapter explores the definitions of the term ‘online learning’ or ‘electronic learning’ 
(e-learning). The three types of e-learning namely, web-assisted, blended (also known 
as hybrid or mixed mode), and fully online are examined. Furthermore, the two forms 
of e-learning, synchronous and asynchronous with their associated tools, are also 
discussed. The advantages, disadvantages, and challenges are also covered.  
 
2.2 Definition of e-learning 
Ong & Lai (2006) as cited by Mamattah (2016) defined e-learning as the use of 
computer network technology, primarily over or through the internet, to deliver 
information and instructions to individuals. Masrom (2007) as cited by Mamattah (2016) 
referred to e-learning as any method of education that is facilitated by the internet and 
its technologies, and comprise the use of the World Wide Web (www) to assist 
instruction and to deliver course content that is intended to promote learning. Lastly, 
EC (2001) as cited by Mamattah (2016) defined e-learning as “the use of new 
multimedia technologies and the internet to improve the quality of learning by 
facilitating access to resources and services, as well as remote exchange and 
collaboration”. 
It can be concluded that the definitions were based on the mode of delivery that the 
authors as cited by Mamattah (2016) are acquainted with.  It can be deduced from the 
above descriptions that the first set of researchers cited perceive e-learning as the 
delivery of education, mediated through the internet (online learning). The final 
definition includes both the use of internet as well as multimedia technologies.  
Based on the definitions and descriptions above, it is possible to deduce that e-learning 
presents an alternative option to conventional, contact-learning. It can also be 
concluded that e-learning presents the means to augment conventional contact-
learning in order to assist in the delivery of education, through various technological 
means – the internet, multimedia technology, and various other information 
communications technology.  
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It can be argued that e-learning is a general or a broad term used to describe all types 
of learning that use one form or the other of electronic technology, including the internet 
as a medium of educational delivery to enhance teaching and learning. E-learning is 
said to offer the opportunity for teaching and learning which is used to overcome 
barriers associated with geographical location, time or space of the learner or the 
instructor. In comparison to conventional contact-learning, it can be concluded that e-
learning provides students with the opportunity to learn from institutions without 
necessarily being physically present in the same location, and therefore enables a 
larger number of students to be reached and educated (Mamattah, 2016). 
 
2.3 Types of e-learning 
It has further been established that e-learning presents in three types, these being web-
assisted, blended (also called mixed mode or hybrid learning), and fully-online (Gilbert, 
2015). 
With fully-online learning there exists no physical contact between the student and 
instructor – everything is conducted fully-online with the aid of the internet and its 
technologies. Face-to-face interaction between instructors and students as utilised in 
conventional contact-learning, does not form part of fully-online learning. Learning 
materials, teaching, learning, and assignments are all conducted online (Gilbert, 2015). 
Furthermore, unlike learning in the face-to-face mode which is predominantly 
instructor-driven, in fully-online mode, learning is self-directed and flexible in nature. 
Fully-online learning also aims at satisfying the needs, interests, learning styles, 
abilities, and aspirations of students, because it is self-directed (Gilbert, 2015). 
Blended learning is a combination of online learning and face-to-face interaction 
(Gilbert, 2015). Thus, whereas some aspects of teaching and learning are done online, 
other aspects are conducted via contact sessions. An example is having exams with a 
contact meeting, while assignments and presentations are conducted online. It is said 
that blended learning is the future of learning, and it is predicted that this mode of 
learning will lead to a paradigm shift in higher education in the future.  Furthermore, it 
is suggested that 80% to 90% of all courses will be approached with blended learning 
(Gilbert, 2015). A great benefit of blended learning is that it is compatible for courses 
of study that require practical exposure.  
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The last mode of e-learning is web-assisted. Teaching and learning are enhanced by 
utilising synchronous tools such as course website and tools. Web-assisted learning is 
hosted similarly to fully-online classes with the exception that it includes live (online) 
discussions and interactions between the students and instructors. With the aid of 
synchronous tools, live interactions and live lectures between students and instructors 
are done, just as is done with conventional contact sessions, except that these 
meetings are not physical but are conducted via the web (Gilbert, 2015). The biggest 
difference between web-assisted and fully-online learning is that web-assisted is 
characterised by live interaction and are synchronous in nature whereas fully-online 
learning is asynchronous in nature and live interaction is disabled. 
In addition to this, the difference between blended learning and web-assisted learning 
is that while both allow for interaction among students and with instructors, blended 
learning has the added benefit of physical contact, however, in web-assisted learning 
(live) meetings do not exist. It is thought that blended learning is the better approach 
among the types of e-learning available since it entails aspects of web-assisted or fully-
online learning with conventional contact-learning (Mamattah, 2016).  
Blended learning also offers the availability of course materials prior to meeting live, 
which enables the students to have an idea of the concept to be covered during a 
contact session (Mamattah, 2016). 
 
2.4 The UJ Chiropractic Program 
The UJ Chiropractic program consists of a theoretical as well as a practical component. 
For the first four months of lockdown in South Africa, the UJ Chiropractic lectures and 
assessments for all the undergraduate students was amended from conventional 
contact sessions to being fully online. After this period, a blended learning approach 
was implemented with theoretical lectures remaining online and practical lectures 
phased in for the second, third and fourth year students based on what the lockdown 
regulations allowed at the time. The platform through which theoretical lectures were 
conducted was the learning management system, Blackboard. The first year modules 
include: Physics of Health Sciences 1, Sociology of Health and Health Care, Anatomy 
and Physiology 1, Biodiversity, Chemistry 1, Chiropractic Principles and Practice 1, 
and Personal and Professional Development 1. The second year modules include: 
Medical Microbiology, Anatomy 2, Chiropractic Principles and Practice 2, Human 
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Biochemistry and Disease 1, Personal and Professional Development 2, and 
Physiology 2. The third year modules include: Pharmacology, Radiology, Clinical 
Diagnostics 3, Clinical Psychology, Chiropractic Principles and Practice 3, Myofascial 
and Auxiliary Therapies 3, and Pathology 3. The fourth year modules include: Clinical 
and Applied Biomechanics 4, Research Methodology 4, Myofascial and Auxiliary 
Therapies 4, Research Project 4, Clinical Chiropractic 4, Chiropractic Principles and 
Practice 4, Clinical Practice 4, and Radiology 4. Some modules are conducted for 
either the first or second semester whereas others are year modules. Initially both 
theoretical and practical assessments took place online via Blackboard, but as face-to-
face practicals were phased in, practical assessments also started taking place in the 
conventional face-to-face way. 
 
2.5 Forms of e-learning 
Apart from the different types of e-learning, these are then classified into two forms, 
being synchronous and asynchronous learning.  
2.5.1 Synchronous Learning and Its Technologies 
Synchronous forms of learning occur in real-time with an instructor facilitating live 
discussions and lectures with students in the learning process. Students are able to 
attend class from anywhere in the world. Participating students log in at a set time and 
interact directly with the instructor and with one another (Mamattah, 2016). The 
electronic media utilised to facilitate this form of learning are capable of engaging 
individuals from various locations at the same time. One of the primary drawbacks of 
synchronous learning is different time zones and conflicting schedules that can lead to 
communication and presentational obstacles (Mamattah, 2016). In order to overcome 
the challenge of time differences, one must be familiar with time zone differences to 
attend classes and meet deadlines successfully. As outlined by Mamattah (2016), 
electronic media aiding in creating a full learning environment along with a sense of 
community among students include the following: 
Audio conferencing: this refers to real-time discussion among students or between 
instructors and students. The big advantage of this medium is that it eliminates the 
expenses involved in telephone calls. Any voice over internet protocols, for example, 
‘Zoom’, can be implemented to enable audio conferencing.  
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Chat: this allows information sharing in graphics and text formats. It assists students to 
ask questions and get real-time feedback, during lectures. Chat services provide the 
opportunity for immediate responses to questions as seen in conventional contact-
learning, instead of waiting as per communication via emails. 
Instant messaging: these are short messages sent from computer-to-computer via an 
electronic platform. This format allows instantaneous messages to be sent and 
received, and contact is made between instructors and students. 
Video conferencing: allows real-time interaction between the participating students and 
instructors as with conventional contact-learning. The students can see their instructors 
live, as in the conventional lecture room. Seeing and connecting with instructors in real- 
time can create a feeling of belonging and community within the academic 
environment.  
Web conferencing: this format allows instantaneous sharing of application 
demonstrations, documents, and presentations. Web conferencing enables students 
to create presentations on their work assignments to peers and course instructors as 
seen in the conventional contact setting.  
White-boarding: white-boarding emulates the process of drawing or writing on a 
blackboard as in the conventional classroom setting. Using a mouse, or an electronic 
stylus with a tablet, instructors are able to explain concepts and theories through the 
written word. This format provides the opportunity for students to discuss and 
brainstorm concepts and ideas in real-time regardless of their location. 
Application sharing: participants are able to approach working documents 
collaboratively, from various locations. With this format, students can work in groups 
on presentations and assignments. Application sharing is achieved when a web 
document, such as a Google document, that works just as Microsoft Word is created, 
and editing rights are provided to all students involved in the learning process, enabling 
them to contribute ideas to the document.  
2.5.2 Asynchronous Learning and Its Tools 
This form of learning allows self-paced learning and offers greater flexibility than the 
synchronous learning approach. The flexibility allows students to learn at their own 
pace and in their own time (Mamattah, 2016). In contrast with synchronous learning 
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(or a conventional classroom setting), this form of learning connects students to 
referenced materials rather than live, real-time instructors (Mamattah, 2016). 
Asynchronous learning provides the means for students to readily access the available 
information and resources that contribute to an easier and a successful learning 
experience. As described by Mamattah (2016), the following tools are employed in this 
form of learning:  
Databases: these refer to repositories of teaching and learning resources, which are 
readily available for students to access at any time. Databases can be organised and 
structured thus enabling content management by tutors or providers. These assist 
students who have trouble researching topics or who might not have time to do 
research themselves.  
Document libraries: document libraries allow students to track their learning progress 
at any point. With asynchronous learning being self-paced, students may potentially 
have a long break in their studies, but access to a document library service allows them 
to pause their study at a given point to easily resume from the same point at a later 
date. This flexibility avoids the need to repeat what has already been done. 
E-books: these can be downloaded and read offline. E-books serve as a supplement 
to other teaching and learning tasks. E-books are identical to hard copies, but available 
online at any time. This eliminates the need to carry hard copies. E-books also provide 
note, mark, and highlight functions as seen with hard copies.  
Forums: these allow simple collaboration and sharing of ideas among students. This 
approach also provides the means for students to share problems and to get feedback. 
Messaging (e-mail): provides the opportunity for students to share course materials 
among their peers. It also provides participants with an avenue of direct contact with 
others and with instructors.  
Streaming audio: audio-streaming is similar to pre-recorded lectures. Audio materials 
that are relevant to what is being covered are available and can be replayed by 
students whenever needed. One of the main advantages of this format is that students 
can replay any part of the content until their understanding is better established. 
Streaming video: similar to audio-streaming, video-streaming allows the streaming of 
videos of pre-recorded content that are relevant to the course of study. In addition, 
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videos may be downloaded and can be replayed by students until their understanding 
is better established.  
Web logs (blogs): these allow the sharing of concepts, comments, and ideas. Blogs 
are implemented similarly to notice boards; to pass announcements and information to 
students. In an asynchronous learning environment, students are required to log into 
their accounts and view the web logs in order to review the information that has been 
posted.  
Website links: this approach creates a resource that directs users to additional 
resources on external web pages. For example, instead of having access to posted 
documents in the manner of an e-book, students are directed to links to access and 
download the documents located by themselves.  
The tools that form part of asynchronous learning assist to accommodate students from 
different time zones. The most important difference between synchronous and 
asynchronous learning, is that students can engage in their studies according to their 
own schedule, whereas synchronous learning require students and instructors to be 
present at a specified time.  
 
2.6 Students’ Ability to Study Independently 
The generation of students who were born between 1981 and 1996 are referred to as 
“millennials”, while those born between 1997 and 2012 are referred to as “Generation 
Z” (Guri-Rosenblit, 2018). The one thing these generations, also referred to as “Homo 
Zappiens”, has in common is that both were born into the digital age. Students interact 
and stay connected 24/7 through the use of text-messaging, social media, and express 
their opinions on various online platforms. It is suggested that young students possess 
a natural inclination towards studying through the web (online), by taking more 
responsibility for their personal and educational activities, and using relevant digital 
tools when they study at university (Van Veen, n.d.). 
It is said that today’s students are willing and capable of designing their own study 
programs based on their talents, interests, and inclinations, and thus control their own 
study process. Some suggest that students should be at the centre of university 
decision making, including curriculum design and pedagogy, and that they should also 
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be seen as creators of knowledge (Alexander, Adams-Becker, Cummins and Hall-
Giesinger, 2017). 
However, there seems to be a disconnection between how students utilise technology 
for learning purposes and how they experience and interact with technology in a 
personal and social capacity. Many younger students utilise the new technology 
available for several purposes including downloading music, chatting with friends, 
playing video games and even preparing PowerPoint presentations. However, most 
students do not know how, or are not willing to study extensively with the assistance of 
electronic media (Guri-Rosenblit, 2018). It is not sufficient for college students to simply 
know how to use software, mobile devices, and media-creation tools at a given time 
throughout their studies in a tertiary education institution. It is important that students 
are able to acclimatise to a new digital setting and develop habits that cultivate the 
ongoing mastery of new digital skills, given the rapid pace of technological 
enhancement (Alexander et al., 2017; Ubachs, Konings & Brown, 2017).  
The misconception related to the ability of students to become autonomous learners 
and design their own programs in the digital era, originates from the confusion between 
access to information and knowledge construction. The internet provides the 
opportunity to access endless information of any sorts, but there is a significant 
difference between imparting information and constructing knowledge. The traditional 
role of educational institutions, from pre-primary up to tertiary level, has been to assist 
students to construct knowledge through personal attention, tutoring, and guidance, 
and not merely to impart information. If the main purpose of education was to acquire 
pieces of information, children could have studied at home from books and 
encyclopaedias prior to the digital era. For the majority of students, accessible 
information does not automatically turn into meaningful knowledge without the 
assistance of an instructor (Guri-Rosenblit, 2018).  
Students rely on the continuous guidance and support of expert instructors during the 
process of constructing new information into meaningful knowledge, regardless of their 
educational framework and level. It follows that the discourse and research on e-
learning should be complemented by an e-teaching co-equal, focusing on the new roles 
that instructors should acquire in order to control their digital literacy, and be able to 
manage effectively the e-learning practices of their students (Guri-Rosenblit, 2018).  
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The Educational Testing Service (ETS) in the United States of America, a non-
profitable organisation that is in charge of the Scholastic Aptitude Test and various 
other standardised tests, has worked since 2001 with educators, information 
technology (IT) specialists, and leaders from tertiary education institutions to develop 
a special iSkills assessment created to measure what it entails to be literate in the 
digital age for students and instructors (Educational Testing Service, 2009). They 
approach tertiary education institutions with the following question: “Your students can 
text message and download music files, but can they solve problems and think critically 
in a digital environment?” From their experience, they argue that students of today form 
part of a technology-savvy generation, but oftentimes are still at a loss when it comes 
to using their critical skill-set known as Information and Communication Technology 
Literacy.  
Temple University Libraries conducted a study in which 500 librarians were requested 
to complete a questionnaire about first-year students’ digital research skills (Alexander 
et al., 2017). The findings of the questionnaire concluded that most students were 
unprepared for university level studies. The lack of digital literacy was manifested by 
an overreliance on Google and Wikipedia, an inability to evaluate content, a 
dysfunctional lack of awareness, or an unwillingness to learn about library research 
tools that are available to use (Guri-Rosenblit, 2018). Many librarians expressed that 
digital literacy education often fails because too little time is allocated for it in the tertiary 
education curriculum, many administrators, and faculties deprioritise it, and students 
are overconfident about their digital literacy skills upon entering a tertiary institution - 
which causes them to underestimate its value to their academic success. Therefore, it 
has been concluded that learning effectively and efficiently through electronic 
technologies require study and training and cannot be taken for granted as a natural 
attribute possessed by today’s students. It also emphasises the crucial role of 
instructors and specialists in the field in creating purposeful study experiences (Guri-
Rosenblit, 2018).  
The development of the massive open online courses (MOOCs) in the last ten years, 
illustrates the difficulty of self-study. MOOCs aim at distributing open online courses to 
millions of students (Guri-Rosenblit, 2018). Clearly, MOOCs offered by enthusiastic 
and reputable instructors at world-class universities might help academics in tertiary 
education institutions across the world in creating and improving their programmes and 
might benefit professionals willing to sharpen their knowledge in certain areas, or 
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individuals eager to gain knowledge on themes of interest to them. They might also 
assist in providing a taste of introductory courses to potential students who wish to 
explore possible areas of study or be accredited on a limited basis in some academic 
programs. However, it seems fairly unlikely that MOOCs will replace fully 
undergraduate programs. As mentioned previously, many students lack the ability of 
constructing their programs and progressing in their studies independently. The 
dropout rates of students registered for MOOCs are very high – less than 10% 
complete MOOCs (Guri-Rosenblit, 2018). It is quite evident that the majority of 
students, especially at the undergraduate level, need substantive guidance and 
support throughout their programme. 
 
2.7 Digital Literacy of Instructors 
It has been proven that technology alone will not be sufficient for e-learning to become 
a primary learning pattern. Instructors that are digitally confident are required by 
students. The new technologies require many faculties to assume new responsibilities 
and to focus on developing a range of new skills. Many studies refer to all the 
requirements which instructors are expected to meet when utilising the new 
technologies in their teaching (Alexander et al., 2017; Ubachs et al., 2017). 
The following tasks are expected to be performed by instructors in online teaching: 
supply the syllabi, learning strategies, communication tools, educational resources; 
assess and monitor learning and provide feedback, grades, and remediation; identify 
and resolve technical, interpersonal, and instructional problems; and create a learning 
environment in which students feel safe and connected and see their contributions as 
valid (Alexander et al., 2017; Ubachs et al., 2017). The majority of instructors have not 
been prepared for this list of responsibilities in their socialisation processes into the 
academic world.  
The majority of tertiary education institutions are not implementing diverse strategies 
to address the digital literacy needs of their academic faculty.  
The Educational Testing Service (ETS) in the United States of America has designed 
a new certification program known as ICritical Thinking Certification, in response to the 
growing need for digital literate instructors capable of preparing students with applied 
ICT literacy skills (Educational Testing Service, 2009). The ICritical Thinking 
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certification consists of real-time simulated, scenario-based tasks designed to measure 
teachers’ ability to navigate, critically evaluate, and make sense of the wealth of 
information available through digital technologies. The ICritical Thinking certification 
exam provides a clear understanding of how teachers incorporate and integrate 
technologies while performing on an array of tasks, such as: 
Define (in order to assist the electronic search for information, an information problem 
needs to be articulated and understood); access (the act of collecting or retrieving 
information in digital environments); evaluate (the act of assessing whether information 
satisfies an information problem by determining relevance, timeliness, bias, authority, 
and other characteristics of materials); manage (the act of organising information in a 
way to assist you or others to find it later); integrate (the interpretation and 
representation of information using digital tools to synthesise, compare, contrast, and 
summarise information from various sources); create (the act of applying, adapting, 
constructing, and designing information in digital environments); and communicate (the 
act of disseminating information applicable to a certain target group in an effective 
digital format) (Educational Testing Service, 2009). Relevant training programs are 
then tailored for instructors depending on the outcome of the exam. 
There is an urgent imperative for universities to invest in the digital literacy of their 
academic faculties. Faculties operating in a digital environment without the necessary 
training or support, and without the required resources, are likely to become 
disenchanted with both the product and the process, and this reaction has the potential 
to influence their students. Such results only reinforce the innate scepticism regarding 
the beneficial applications of digital technologies in the academic environment. Diverse 
digital environments should be adapted in tertiary education institutions where 
academics can experiment with technology-enhanced learning tools and discuss the 
pedagogy underpinning their utilisation, in order to be able to strengthen student 
engagement (Guri-Rosenblit, 2018). The meaning of digital literacy will keep evolving 
as technologies develop. New practices and tools will confront both students and 
instructors with the potential need for new skills.  
 
2.8 Reluctance of Academics to Adopt Intensively Online Teaching 
Many studies point to the fact that the applications of the advanced technologies in 
higher education settings worldwide are currently quite limited in tertiary education, and 
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most online applications are used mainly as add-on functions to classroom teaching 
(Guri-Rosenblit, 2018). There are four primary reasons for the reluctance of academic 
faculty to utilise the broad spectrum of possibilities embedded in online teaching: 
unbundling of the professional responsibility; work overload and burnout; lack of 
ongoing support systems; and intellectual property concerns (Guri-Rosenblit, 2018).  
2.8.1 Unbundling of the professional responsibility 
Unbundling of the professional responsibility of teaching is known as one of the 
challenging requirements of online teaching. With conventional, contact-learning, 
instructors are responsible for creating and delivering of content for their courses – 
they plan the content of their course and its relevant literature, they present the content, 
they decide on the type of assessments, and they are usually responsible for 
monitoring and grading the students’ work. In bigger lecture halls they are often 
supported by teaching assistants, who work under their close supervision and 
guidance.  
With the establishment of bigger tertiary educational institutions in Europe in the early 
1970s, the founder of FernUniversität in Germany, Peters, argued that academics in 
the new distance teaching universities created a new generation of instructors, and the 
traditional roles of instructors have been challenged drastically. He explained that it is 
a challenging task to switch from conventional, contact-learning to teaching conducted 
via means of the written word and to combine traditional teaching strategies and 
modern technological techniques of communication. It is seen as a revolution since an 
academic teaching strategy of hundreds of years had to be changed radically at once 
(Guri-Rosenblit, 2018). 
The distributed teaching responsibility is characterised nowadays as comprehensive 
online teaching both in campus-based and distance universities. Instructors that utilise 
an online platform for teaching purposes are often required to collaborate in a dynamic 
team with graphic designers, editors, tutors, and computer experts in developing and 
delivering their courses (Guri-Rosenblit, 2018).  
2.8.2 Work overload and burnout 
Another important reason explaining the reluctance of many academics to engage in 
online teaching, relates to the fact that to create study programs suitable for online 
teaching constitutes a complicated and demanding task. Preparing content for online 
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teaching, as well as the act of online teaching, requires faculty to devote much more 
time to the preparation of study content than they would for a conventional, contact 
lecture hall presentation, if they are required to operate within a team framework or 
undertake both aspects (Guri-Rosenblit, 2018). 
Numerous studies highlight the fact that online teaching and lecturing is time 
consuming, more isolated, and requires specialised skills (Guri-Rosenblit, 2018). The 
overload experienced by instructors who teach extensively online has been found in 
several studies to result in a higher burnout rate in comparison to instructors that teach 
via the conventional, contact style (Guri-Rosenblit, 2018). 
2.8.3 Lack of ongoing support systems 
The latest technologies are commonly used for logistical tasks, including information 
presentation, lesson plan development, record-keeping, and basic information 
searches on the internet by many instructors, but the evidence shows that they are 
overall less competent in using the technologies in comparison to their students. A lot 
of instructors have reported that they do not feel confident in utilising the advanced 
technologies, and this lack of confidence directly affects the way in which the teaching 
and learning processes are approached. The use of technology in instructional delivery 
is dependent on various just-in-time and ongoing support systems (Guri-Rosenblit, 
2018). 
2.8.4 Intellectual Property Concerns 
Another aspect that may be seen as a barrier for the implementation of online learning 
is the concern about intellectual property rights. The legal right of the owner 
of intellectual property is known as ‘copyright’. Thus, the original creators of products 
and anyone they give authorisation to, are the only people with the exclusive right to 
reproduce the work (Kenton, 2020). 
Numerous difficulties have arisen through the utilisation of digital media, the 
development of the internet, and computer networked technologies with the 
enforcement of copyright and have prompted a reinterpretation of the meaning of fair-
use in online learning (Guri-Rosenblit, 2018). Various issues are confronted by 
academics in relation to copyright laws in the digital millennium. The one side of the 
coin is that they are concerned about the loss of intellectual property over their course 
materials, some of which include original, innovative concepts and ideas. The other 
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side of the coin is that the strict copyright laws which have been implemented in the 
last decade regarding the use of others’ works in their lecturing, as they do regularly in 
contact lecturing, deters various instructors from incorporating the latest technologies 
in their lecturing (Guri-Rosenblit, 2018). 
While the experiments have demonstrated that e-learning is an effective alternative for 
conventional education, learning remains a socio-cognitive activity (Zhang, Zhao, Zhou 
& Nunamaker, 2004). Not every student will find e-learning suitable for his or her 
learning style. E-learning requires more maturity and self-discipline from students than 
traditional classroom education, which may explain the higher dropout rates in e-
learning programs compared to conventional programs (Zhang et al., 2004). Although 
e-learning may increase access flexibility, eliminate geographical barriers, improve 
convenience and effectiveness for individualised and collaborative learning (Gilbert, 
2015), there are a number of disadvantages, including a lack of peer contact and social 
interaction, high initial costs for preparing multimedia content materials, substantial 
costs for system maintenance and updating, as well as the need for flexible tutorial 
support (Wu, Tennyson & Hsia, 2010). Furthermore, students in virtual e-learning 
environments may experience emotions of isolation, frustration, and confusion, or 
reduced interest in the subject matter. With the concerns and dissatisfaction with e-
learning, blended learning has been presented as a promising alternative learning 
approach (Graham, 2006). 
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Chapter Three – Methodology 
 
3.1 Introduction 
In this chapter the research methodology will be discussed, including the research 
process, survey development, and ethical considerations.  
 
3.2 Study Design 
The research survey consisted of a self-administered questionnaire designed to 
determine Chiropractic students’ perception of online teaching, learning and 
assessment as utilised during the COVID-19 pandemic. A cross-sectional, quantitative, 
exploratory, descriptive study was used on this population group. 
 
3.3 Study Setting 
An email was distributed via the various undergraduate Chiropractic class 
representatives with a link to participate in the study. The body of the email explained 
the title and purpose of the study, gave an outline of the questions forming the different 
sections, as well as pointing out that confidentiality could not be breached, as once the 
questionnaire had been submitted there would be no way the answers could be related 
back to any participant. The Information Letter (Appendix A) was attached to the email 
to ensure that they fully understood what was expected of them and to elaborate on all 
the procedures involved in the study. In order to gain access to the questionnaire, the 
participants needed to click on the link in the email that they received; this link took 
them to an independent website by QuestionPro where they were requested to give 
consent (Appendix B) to participate in the study. Once the participants agreed to 
participate in the study, they were re-directed to the online questionnaire (Appendix C) 
for completion. The STATKON Approval Form is included as Appendix D. 
 
3.3.1 Survey Development 
The self-administered questionnaire (Appendix C) was an adapted version based on 
the Questionnaire for Chemistry Instruction by Guspatni and Kurniawati (2018). 
Permission to use the questionnaire was requested and obtained (Appendix E) from 
Guspatni. With design assistance from STATKON, the questions were modified or 
rephrased to suit the Chiropractic education context. 
 
3.3.2 Survey Content 
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The questionnaire consisted of three pages with three sections of questions. The 
questions were closed-ended and arranged in a table format. Section A had five 
questions for demographical purposes. Section B consisted of four questions related 
to connectivity and audio-visual settings especially for assessment/test purposes 
during the COVID-19 lockdown. Section C comprised nine questions asking about the 
perception of e-learning for theory concepts in Chiropractic. There were 18 questions 
in total.  
 
3.4 Participant Recruitment 
The questionnaire was conducted as a census because the entire undergraduate 
population (BHSc Chiropractic students enrolled in the Department of Chiropractic at 
the University of Johannesburg) was used, so there was no sampling. This was to be 
able to analyse and generalise the cause and effect of online learning within the 
Chiropractic student population. Randomisation was not applicable, because the entire 
student population was being targeted. All students were given the opportunity to 
participate as this was a census. Even though the researcher was targeting a certain 
department, the researcher was not aware of who had or had not answered the 
questionnaire and who the answers belonged to. 
 
Permission from the Chiropractic Head of Department (Appendix F) as well as the 
Executive Director of Research and Innovation at the University of Johannesburg, 
Doornfontein campus was requested. Once permission was granted, a Letter of 
Approval (Appendix G) was signed. 
 
3.5 Sample Selection and Size 
The sample size for this study consisted of undergraduate students (first year students: 
n=44; second year students: n=56; third year students: n=41; fourth year students: 
n=37) registered within the Chiropractic Department at the University of Johannesburg. 
The total number of registered BHSc Chiropractic students is n=178 of which n=131 
students participated in the study. A sample size of 100 - 150 (n) participants was 
required to ensure viability of results and to allow the researcher to determine an 
Exploratory Factor Analysis (EFA). 
 
3.6 Preparation of Data Collection 
For the distribution of the questionnaire to get underway, clearance from the Faculty of 
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Health Sciences Research Ethics Committee number: REC-603-2020 (Appendix H) 
and Higher Degrees Committee number: HDC-01-47-2020 (Appendix I) was required. 
 
3.7 Inclusion and Exclusion Criteria 
Certain criteria had to be met by the participants, which allowed them to be eligible for 
participation. 
 
3.7.1 Inclusion Criteria 
 A participant had to be enrolled at the University of Johannesburg as a BHSc 
Chiropractic student. 
 
3.8 Data Collection, Analysis and Statistical Procedure  
Data was collected from the completed questionnaires submitted via QuestionPro and 
analysed with the aid of STATKON. Demographic data and general questions were 
obtained in the form of simple, straightforward questions. Perceptions of students were 
obtained in the form of a table with a 5-point Likert scale. 
 
The statistical analysis that was done to answer the research questions and the aim of 
the study included Frequencies and Descriptive Statistics, such as basic statistics like 
counts, percentages, means, standard deviations, minimums, and maximums. 
Exploratory Factor Analysis (EFA) and Reliabilities on the perception of e-learning were 
also conducted. Furthermore, Descriptive Statistics (means and standard deviations) 
on the factor scores were done. 
 
3.9 Validity and Reliability 
The Questionnaire for Chemistry Instruction by Guspatni and Kurniawati (2018) has 
been proven to be valid and reliable. The result of the reliability testing revealed 
Cronbach’s alpha value of 0.886. A statistician at STATKON assisted with the 
adaptation and validation of the questionnaire to ensure that it was viable for the 




The Information Letter and Consent Forms explained that the participant’s privacy 
would be protected by ensuring their anonymity and confidentiality when compiling the 
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research dissertation. This is possible as the questionnaire was anonymous and no 
personal or identifying questions were asked. Confidentiality could not be breached as 
once the questionnaire had been submitted there was no way the answers could be 
related back to the participant. The participant’s answers were converted into statistics 
and therefore were unable to be traced back to the participant.  
 
3.11 Risks and Benefits 
There were no anticipated risks associated with filling in the questionnaire. 
Participation in this study contributed to the current perception of BHSc Chiropractic 
students at the University of Johannesburg of online teaching, learning, and 
assessments utilised for lecturing purposes during the COVID-19 pandemic. There 
were no direct benefits to participating although the information and data collected may 
be used to make educational improvements within the Chiropractic Department at the 
University of Johannesburg. 
 
3.12 Ethical considerations 
Each participant who wished to take part in the survey was asked to read the 
Information Letter (Appendix A) and sign the consent form (Appendix B) specific to this 
study. The Information Letter and Consent Form explained that the participant’s privacy 
would be protected by ensuring their anonymity and confidentiality when compiling the 
research dissertation. This was possible as the questionnaire was anonymous and no 
personal or identifying questions were asked. Confidentiality could not be breached as 
once the questionnaire was submitted there was no way the answers could be related 
back to the participant. The participant’s answers were converted into statistics and 
therefore were unable to be traced back to the participant.  
 
The participants were informed that their participation was on a voluntary basis and 
that they were free to withdraw from the study at any stage, before submission of the 
consent form and questionnaire. There was no remuneration for completing the 
questionnaire and the data costs to complete the questionnaire were incurred by the 
participant. The department has access to the findings of this study and will be able to 
make an informed decision and changes if they see fit.  
 
There was no conflict of interests held by anyone involved in this study. 
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Chapter Four – Results 
 
4.1 Introduction 
This chapter presents the results of the analysis of data collected from a sample based 
on the perceptions of BHSc Chiropractic students at the University of Johannesburg of 
online teaching, learning, and assessments utilised for lecturing purposes during the 
COVID-19 pandemic. Data and statistics have been displayed utilising tables, figures, 
and descriptive analysis. 
 
4.2 Response Analysis 
The questionnaire was distributed to n=178 undergraduate Chiropractic students of 
which n=131 students responded. This resulted in a 74% response rate. 
 
4.3 Demographics 
4.3.1 Academic year 
Figure 4.1 below shows that out of n=131 participants, n=36 (27.7%) were first-year 
students; n=33 (25.4%) were second-year students; n=27 (20.8%) were third-year 
students; and n=34 (26.2%) were fourth-year students. 
 
 




First year Second year Third year Fourth year
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4.3.2 Gender 
Out of the n=131 participants in this study, n=29 (22.1%) were male and n=102 (77.9%) 
were female. 
 
4.3.3 Age at last birthday 
Table 4.1 below shows that n=126 of the n=131 participants completed this question 
with their ages varying between 17 and 35 years. The mean is 21.56 and the median 
is 21.00. The standard deviation is 2.714. 
 
Table 4.1: Age at last birthday 





Valid 17 2 1,5 1,6 1,6 
  18 4 3,1 3,2 4,8 
  19 20 15,3 15,9 20,6 
  20 26 19,8 20,6 41,3 
  21 20 15,3 15,9 57,1 
  22 15 11,5 11,9 69,0 
  23 18 13,7 14,3 83,3 
  24 9 6,9 7,1 90,5 
  25 3 2,3 2,4 92,9 
  26 2 1,5 1,6 94,4 
  27 4 3,1 3,2 97,6 
  30 1 0,8 0,8 98,4 
  31 1 0,8 0,8 99,2 
  35 1 0,8 0,8 100,0 
  Total 126 96,2 100,0   
Missing System 5 3,8     
Total   131 100,0     
 
4.3.4 Marital status 
Out of the 131 participants in this study, 124 (94.7%) were single (never married); 3 
(2.3%) were married; and 4 (3.1%) were cohabiting (living together). 
 
4.3.5 Economic status 
With regard to economic status, n=12 (9.2%) students rated their circumstances as 
below average; n=85 (65.4%) students rated these as average; and n=33 (25.4%) 
students rated these as above average. 
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4.4 Connectivity and Audio-visual Settings Especially for Assessment/Test 
Purposes during the Covid-19 Lockdown 
 
4.4.1 Internet connection used for lectures and tests during the COVID-19 
lockdown 
For internet connection used, participants were allowed to select more than one answer 
as applicable to them. Figure 4.2 below shows that out of the n=210 responses, n=107 
(51.0%) participants used Wi-Fi at home; n=73 (34.8%) participants made use of the 
30GB data sponsored by the university; n=29 (13.8%) participants made use of their 
mobile data or a hotspot; and n=1 (0.5%) participant selected the other option and 
stated that they worked from their parents’ house. 
 
 
Figure 4.2: Internet connection used for lectures and tests during the COVID-19 
lockdown 
 
4.4.2 How would you rate your signal strength/quality for lectures and tests 
during the COVID-19 lockdown? 
Table 4.2 below shows that among the undergraduate Chiropractic students, 5.3% 
rated their signal strength/quality as poor; 26.0% rated their signal strength/quality as 
fair; 34.4% rated their signal strength/quality as good; 26.7% rated their signal 
strength/quality as very good; and 7.6% rated their signal strength/quality as excellent. 
As can be seen, 61.1% of students indicated good-very good signal strength. 
Percent







Table 4.2: How would you rate your signal strength/quality for lectures and tests 
during the COVID-19 lockdown? 
 
    Frequency Percent 
Cumulative 
Percent 
Valid Poor 7 5,3 5,3 
  Fair 34 26,0 31,3 
  Good 45 34,4 65,6 
  Very 
good 
35 26,7 92,4 
  Excellent 10 7,6 100,0 
  Total 131 100,0   
 
4.4.3 How often was the camera of your device switched on when tests were 
written online during the COVID-19 lockdown? 
 
Table 4.3 below shows that the majority of students (n=104) never had the camera of 
their device switched on. Fifteen participants had the camera of their device switched 
on almost never, whereas 8 participants had the camera of their device switched on 
sometimes. The minority had the camera of their device switched on, with only 1 
participant who had it switched on almost every time and 2 participants who had it 
switched on every time. 
 
Table 4.3: How often was the camera of your device switched on when tests were 
written online during the COVID-19 lockdown? 





Valid Never 104 79,4 80,0 80,0 
  Almost 
never 
15 11,5 11,5 91,5 
  Sometimes 8 6,1 6,2 97,7 
  Almost 
every time 
1 0,8 0,8 98,5 
  Every time 2 1,5 1,5 100,0 
  Total 130 99,2 100,0   
Missing System 1 0,8     






4.4.4 How often was the microphone of your device switched on when tests were 
written online during the COVID-19 lockdown? 
 
Table 4.4 below shows that the majority of students (n=100) never had the microphone 
of their device switched on. Fifteen participants had the microphone of their device 
switched on almost never, whereas n=10 participants had the microphone of their 
device switched on sometimes. The minority had the microphone of their device 
switched on, with only n=1 participant who had it switched on almost every time and 
n=4 participants who had it switched on every time. 
 
Table 4.4: How often was the microphone of your device switched on when tests 
were written online during the COVID-19 lockdown? 





Valid Never 100 76,3 76,9 76,9 
  Almost 
never 
15 11,5 11,5 88,5 
  Sometimes 10 7,6 7,7 96,2 
  Almost 
every time 
1 0,8 0,8 96,9 
  Every time 4 3,1 3,1 100,0 
  Total 130 99,2 100,0   
Missing System 1 0,8     
Total   131 100,0     
 
4.5 The Perception of E-Learning for Theory Concepts in Chiropractic 
The aim of section C was to determine the perception of BHSc Chiropractic students 
at the University of Johannesburg about online teaching, learning, and assessments 
utilised for lecturing purposes during the COVID-19 pandemic. As seen in Table 4.5, 
Likert-scale questions were used to gauge (with options ranging from strongly disagree 










Table 4.5: The Perception of E-learning for Theory Concepts in Chiropractic 
    
Strongly 
disagree Disagree Neutral Agree 
Strongly 
Agree Total 
The e-learning website was 
easy to use (user-friendly). 
Count 1 7 30 66 27 131 
  % 0,8% 5,3% 22,9% 50,4% 20,6% 100,0% 
E-learning provided the 
flexibility to study at a 
convenient time. 
Count 1 10 10 60 50 131 
  % 0,8% 7,6% 7,6% 45,8% 38,2% 100,0% 
I could understand the 
content of the lessons in e-
learning. 
Count 3 11 36 58 23 131 
  % 2,3% 8,4% 27,5% 44,3% 17,6% 100,0% 
E-learning was rich in 
useful information. 
Count 2 17 44 47 21 131 
  % 1,5% 13,0% 33,6% 35,9% 16,0% 100,0% 
The e-learning material 
was well prepared. 
Count 5 15 41 63 7 131 
  % 3,8% 11,5% 31,3% 48,1% 5,3% 100,0% 
Lecturers adequately 
attended to my questions 
(via email, discussions or 
another online platform). 
Count 7 14 29 65 16 131 
  % 5,3% 10,7% 22,1% 49,6% 12,2% 100,0% 
Live online discussions 
with my lecturer(s) and 
classmates were beneficial 
for my learning experience. 
Count 1 8 39 56 27 131 
  % 0,8% 6,1% 29,8% 42,7% 20,6% 100,0% 
I want to learn theory 
concepts of Chiropractic 
with e-learning. 
Count 11 12 22 47 39 131 
  % 8,4% 9,2% 16,8% 35,9% 29,8% 100,0% 
I am interested in a 
blended e-learning system 
(where theory lectures are 
followed online, and 
practical lectures in the 
conventional (face to face 
contact with lecturer) way). 
Count 5 10 25 46 45 131 
  % 3,8% 7,6% 19,1% 35,1% 34,4% 100,0% 
 
 
4.6 Exploratory Factor Analysis and Correlations 
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Exploratory Factor Analysis was performed on all the questions comprising Section C 
to determine interrelationships between variables with the aid of Principal Axis 
Factoring. Factor analysis was designed as a data reduction technique (Pallant, 2007). 
The data was summarised into factors so that comparisons and commonalities could 
be made.  
 
The extraction method that was used is Principal Axis Factoring. This refers to a 
method of extracting factors from the original correlation matrix, with squared multiple 
correlation coefficients placed in the diagonal as initial estimates of the communalities. 
These factor loadings are used to estimate new communalities that replace the old 
communality estimates in the diagonal. Iterations continue until the changes in the 
communalities from one iteration to the next satisfy the convergence criterion for 
extraction (IBM Knowledge Center, n.d.). 
 
Varimax Rotation was utilised as a First Order Rotation method. Varimax Rotation is 
an orthogonal rotation method that minimises the number of variables that have high 
loadings on each factor (IBM Knowledge Center, n.d.). This method simplifies the 
interpretation of the factors. 
 
Direct Oblimin Rotation was utilised as a Second Order Rotation method. It is a method 
for oblique (non-orthogonal) rotation (IBM Knowledge Center, n.d.). When delta equals 
0 (the default), solutions are most oblique. As delta becomes more negative, the factors 
become less oblique. To override the default delta of 0, a number less than or equal to 
0.8 is entered (IBM Knowledge Center, n.d.). 
 
A correlation matrix is a table showing correlation coefficients between sets of variables 
(Glen, 2013). Each random variable (e.g. on the x-axis) in the table is correlated with 
each of the other values in the table (e.g. on the y-axis). This allows one to see which 
pairs have the highest correlation. Many of the correlations recorded in Table 4.6 are 






Table 4.6: Correlation Matrix for the questions on the perception of e-learning for 
theory concepts in Chiropractic (C10-C18) 
 C10 C11 C12 C13 C14 C15 C16 C17 C18 
C10: The e-learning website 
was easy to use (user-
friendly). 
         
C11: E-learning provided the 
flexibility to study at a 
convenient time. 
0.534         
C12: I could understand the 
content of the lessons in e-
learning. 
0.472 0.448        
C13: E-learning was rich in 
useful information. 
0.443 0.433 0.660       
C14: The e-learning material 
was well prepared. 
0.367 0.172 0.431 0.541      
C15: Lecturers adequately 
attended to my questions (via 
email, discussions or another 
online platform). 
0.177 0.176 0.282 0.331 0.509     
C16: Live online discussions 
with my lecturer(s) and 
classmates were beneficial for 
my learning experience. 
0.307 0.320 0.117 0.147 0.101 0.288    
C17: I want to learn theory 
concepts of Chiropractic with 
e-learning. 
0.217 0.257 0.370 0.220 0.250 0.074 0.083   
C18: I am interested in a 
blended e-learning system 
(where theory lectures are 
followed online, and practical 
lectures in the conventional 
(face to face contact with 
lecturer) way). 
0.218 0.289 0.203 0.182 0.220 0.111 0.165 0.660  
 
 
4.6.1 Kaiser-Meyer-Olkin and Bartlett’s Test of Sphericity for the questions on 
the perception of e-learning for theory concepts in Chiropractic (C10-C18) 
To establish whether the data was appropriate for factor analysis, the Kaiser-Meyer-
Olkin (KMO) Measure of Sampling Adequacy and the Bartlett’s Test of Sphericity were 
performed before the extraction of the factors. The KMO is used to determine if the 
questions were suitable for factor analysis. The result of KMO determines the 
proportion of variance between variables. The KMO index ranges from 0 to 1 with 0.600 
suggested as the minimum value for a good factor analysis (Pallant, 2007). Values 
close to 1.000 generally indicate that a factor analysis may be useful with the data, 
whereas if the value is less than 0.500, the results of the factor analysis most likely 
won't be very useful (IBM Knowledge Centre, n.d.). As seen in the table below the KMO 




Bartlett’s Test of Sphericity is used to determine whether variables are unrelated. 
Values (p) of <0.050 suggest factor analysis would be useful in data interpretation. As 
seen in Table 4.7 below, the sig. is 0.000 and therefore supports the factorability of the 
correlation matrix, because the p-value was less than 0.050 (Pallant, 2007). 
 
Table 4.7: KMO and Bartlett’s Test 
Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy. 
  0,716 
Bartlett’s Test of Sphericity Approx. Chi-Square 390,648 
  df 36 
  Sig. 0,000 
 
4.6.2 Anti-image Matrices of the questions on the perception of e-learning for 
theory concepts in Chiropractic (C10-C18) 
The anti-image correlation matrix contains the negatives of the partial correlation 
coefficients, and the anti-image covariance matrix contains the negatives of the partial 
covariances. In a good factor model, most of the off-diagonal elements will be small. 
The measure of sampling adequacy for a variable is displayed on the diagonal of the 
anti-image correlation matrix. 
 
Table 4.8: Anti-image Matrices 
 C10 C11 C12 C13 C14 C15 C16 C17 C18 
C10: The e-learning website 
was easy to use (user-
friendly). 
.790a         
C11: E-learning provided the 
flexibility to study at a 
convenient time. 
-0,351 .780a        
C12: I could understand the 
content of the lessons in e-
learning. 
-0,184 -0,149 .764a       
C13: E-learning was rich in 
useful information. 
-0,037 -0,195 -0,463 .777a      
C14: The e-learning material 
was well prepared. 
-0,238 0,211 -0,025 -0,337 .702a     
C15: Lecturers adequately 
attended to my questions (via 
email, discussions or another 
online platform). 
0,146 -0,051 -0,095 -0,012 -0,439 .659a    
C16: Live online discussions 
with my lecturer(s) and 
classmates were beneficial for 
my learning experience. 
-0,208 -0,167 0,089 0,005 0,113 -0,282 .669a   
C17: I want to learn theory 
concepts of Chiropractic with 
e-learning. 
0,041 -0,011 -0,304 0,104 -0,097 0,099 0,021 .606a  
C18: I am interested in a 
blended e-learning system 
(where theory lectures are 
-0,025 -0,143 0,163 -0,030 -0,064 -0,024 -0,078 -0.633 .613a 
30 
followed online, and practical 
lectures in the conventional 
(face to face contact with 
lecturer) way). 
 
The measures of sampling adequacy of the anti-image correlations were required to 
hold a value of 0.600 to be considered. As seen above in Table 4.8, values ranged 
from 0.606 to 0.790, therefore no weak items were present and no items were 
excluded. 
 
4.6.3 Communalities of the questions on the perception of e-learning for theory 
concepts in Chiropractic (C10-C18) 
Communalities refer to the proportion of each variable’s variance that can be explained 
by the factors (Factor Analysis | SPSS Annotated Output, 2006). As seen in Table 4.9 
below, communalities at extraction ranged from 0.396 to 0.763, which is greater than 
the recommended value of 0.300 (Pallant, 2007).  
 
Table 4.9: Communalities 
  Initial Extraction 
C10 0,422 0,485 
C11 0,420 0,603 
C12 0,545 0,644 
C13 0,549 0,670 
C14 0,483 0,628 
C15 0,340 0,559 
C16 0,211 0,396 
C17 0,508 0,763 
C18 0,475 0,617 
Extraction Method: 
Principal Axis Factoring. 
  
 
4.6.4 Total Variance Explained for the questions on the perception of e-learning 
for theory concepts in Chiropractic (C10-C18) 
Factor extraction included Kaiser’s criteria, with eigenvalue of greater than 1, to 
determine the number of factors present. To determine how many components meet 
this criterion, Total Variance Explained (Table 4.10) is used (Pallant, 2007). Total 
variance revealed four eigenvalues above 1 (3.489, 1.375, 1.121, 1.015), thus four 
factors were described. The four factors in total explain 77.787% before rotation and 
31 
59.612% after rotation. Table 4.11 below describes the questions that were grouped 
together into the four factors. 
 
 
Table 4.10: Total Variance Explained 
Factor Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 
Rotation Sums of Squared 
Loadings 















1 3,489 38,769 38,769 3,102 34,466 34,466 1,925 21,388 21,388 
2 1,375 15,281 54,049 1,044 11,601 46,066 1,410 15,666 37,054 
3 1,121 12,458 66,508 0,675 7,504 53,571 1,167 12,968 50,022 
4 1,015 11,279 77,787 0,544 6,042 59,612 0,863 9,591 59,612 
5 0,548 6,093 83,879             
6 0,492 5,463 89,342             
7 0,405 4,496 93,838             
8 0,309 3,431 97,269             
9 0,246 2,731 100,000             
Extraction Method: Principal Axis Factoring.     
 
Table 4.11: Rotated Factor Matrix 
 Factor 
  1 2 3 4 
C12 0,744 0,194 0,230 0,032 
C13 0,730 0,080 0,358 0,047 
C10 0,561 0,125 0,103 0,381 
C11 0,556 0,184 -0,054 0,507 
C17 0,209 0,846 0,057 -0,006 
C18 0,089 0,755 0,080 0,178 
C15 0,109 0,012 0,695 0,252 
C14 0,385 0,162 0,673 -0,023 
C16 0,063 0,061 0,161 0,602 
Extraction Method: Principal Axis Factoring.  
 Rotation Method: Varimax with Kaiser Normalisation.a 
a. Rotation converged in 12 iterations. 
 
Factor 1 for Section C were thus grouped and termed ‘Usability, Flexibility and Content’ 
and included: 
 C12, ‘I could understand the content of the lessons in e-learning’ 
 C13, ‘E-learning was rich in useful information’ 
32 
 C10, ‘The e-learning website was easy to use (user-friendly)’ 
 C11, ‘E-learning provided the flexibility to study at a convenient time’ 
 
 
Factor 2 for Section C were thus grouped and termed ‘Online Learning’ and included: 
 C17, ‘I want to learn theory concepts of Chiropractic with e-learning’ 
 C18, ‘I am interested in a blended e-learning system (where theory lectures are 
followed online, and practical lectures in the conventional (face to face contact with 
lecturer) way)’ 
 
Factor 3 for Section C were thus grouped and termed ‘Preparedness and Support’ and 
included: 
 C15, ‘Lecturers adequately attended to my questions (via email, discussions or 
another online platform)’ 
 C14, ‘The e-learning material were well prepared’ 
 
Factor 4 for Section C was termed ‘Live Online Discussions’ and included: 
 C16, ‘Live online discussions with my lecturer(s) and classmates were beneficial 
for my learning experience’ 
 
 
4.7 Second Order Factor Analysis 
Table 4.12: Correlation Matrix for Second Order Factor Analysis of Factor 1-4 
    Factor1 Factor2 Factor3 Factor4 
Correlation Factor1 1,000 0,341 0,449 0,277 
  Factor2 0,341 1,000 0,201 0,133 
  Factor3 0,449 0,201 1,000 0,230 
  Factor4 0,277 0,133 0,230 1,000 
 
Correlations should be >0.300. Some factors are above 0.300 and some below 0.300.  
 
Table 4.13: KMO and Bartlett’s Test for Second Order Factor Analysis of Factor 1-4 
Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy. 
  0,650 
Bartlett's Test of Sphericity Approx. Chi-Square 57,336 
  df 6 
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  Sig. 0,000 
 
The KMO must be above 0.600. The sig. is smaller than 0.050 and therefore supports 
the factorability of the correlation matrix. 
 
Table 4.14: Anti-image Matrices for Second Order Factor Analysis of Factor 1-4 
Anti-image Correlation 
  Factor1 Factor2 Factor3 Factor4 
Factor1 .608a -0,275 -0,381 -0,182 
Factor2 -0,275 .686a -0,052 -0,036 
Factor3 -0,381 -0,052 .644a -0,121 
Factor4 -0,182 -0,036 -0,121 .750a 
a. Measures of Sampling Adequacy(MSA) 
The MSA values are all above the recommended value of 0.600. 
 
 Table 4.15: Communalities for Second Order Factor Analysis of Factor 1-4 
  Initial Extraction  
Factor1 0,292 0,656 
 
Factor2 0,120 0,158 
 
Factor3 0,216 0,311 
 
Factor4 0,092 0,130 
 
Extraction Method: Principal Axis Factoring. 
Factors 2 and 4 do not correlate as well with the other factors. Table 4.16 illustrates 
the total variance, and reveals only one eigenvalue above 1, therefore only one factor 
is described. The percentage of variance explained by the one factor was 46.041%. 
 
Table 4.16: Total Variance Explained 
Factor 
Initial 




Loadings     









1 1,842 46,041 46,041 1,255 31,380 31,380 
2 0,873 21,824 67,865       
3 0,769 19,217 87,082       
4 0,517 12,918 100,000       







4.8.1 Empirical reliability statistics 
One of the most commonly used indicators of internal consistency is Cronbach’s alpha 
coefficient. Empirical reliability statistics for the questions comprising Factor 1: 
‘Usability, Flexibility and Content’, Factor 2: ‘Online Learning’ and Factor 3: 
‘Preparedness and Support’ are found below in Table 4.17, indicating Cronbach alpha 
values of 0.799, 0.792 and 0.671, respectively. Ideally, the Cronbach alpha coefficient 
of a scale should be above 0.700 (Pallant, 2007), thus Factor 3 is seen as unreliable. 
Cronbach alpha values are, however, quite sensitive to the number of items in the 
scale. With short scales (especially those with less than ten items), it is common to find 
fairly low Cronbach values. In this case, it may be more appropriate to report the mean 
inter-item correlation for the items. An optimal range for the inter-item correlation is 
0.200 to 0.400. The reliability of Factor 4, ‘Live Online Discussions’ was not tested, 
since it is one item and does not group together with any other item. 
 
Table 4.17: Empirical reliability statistics for the questions comprising Factor 1: 
 ‘Usability, Flexibility and Content’, Factor 2: ‘Online Learning’ and Factor 3: 
‘Preparedness and Support’ 
Factor Name Cronbach’s 
Alpha 




and Content (Factor 
1) 
0.799 4 0.498 
Online Learning 
(Factor 2) 
0.792 2 0.660 
Preparedness and 
Support (Factor 3) 
0.671 2 0.509 
* Only applicable if the Cronbach alpha value is not reliable and/or if a factor 
comprises of less than ten items. 
 
 
4.8.2 Theoretical Reliability Statistics 
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4.8.2.1 Second Order Factor 1 (Perception of E-learning) 
The four factors grouped together to support the theoretical factor of e-learning. The 
Cronbach alpha value is 0.787, the number of items is 9, and the Inter-Item Correlation 
Mean is 0.299. 
 
 
4.9 Frequencies for New/Recoded Variables 
For statistical purposes, variables A1 and A3 were regrouped and coded to rA1 and 
rA3. The first- and second-year students were grouped together (n=69), whereas the 
third- and fourth-year students were grouped together (n=61). Furthermore, age was 
either classified as ‘21 years or younger’ (n=72) or ‘older than 21 years’ (n=54). 
 
 
4.10 Normality Testing and Comparisons for Academic Year 
The normality test was conducted to test for the distribution for each of the factors for 
the first and second years, and third and fourth years separately. The normality test 
that was used for this study was the Kolmogorov-Smirnov test, because group sizes 
were bigger than 50. If the p-value was more than or equal to 0.05 (p ≥ 0.05) this 
indicated that a factor score was normally distributed. However, if the p-value was less 
than 0.05 (p < 0.05) the factor score was not normally distributed. As seen below in 
Table 4.18, the data for the first and second years for Factor 1 (p=0.200) was normally 
distributed, and all the others were not normally distributed. 
 
Table 4.18: Kolmogorov-Smirnov Test for Normality 
     
rA1   Statistic df Sig. 
Usability, Flexibility 
and Content 
First & Second years 0,094 69 .200* 
  Third & Fourth years 0,133 61 0,009 
Online Learning First & Second years 0,165 69 0,000 
  Third & Fourth years 0,193 61 0,000 
Preparedness and 
Support 
First & Second years 0,228 69 0,000 
  Third & Fourth years 0,193 61 0,000 
Live Online 
Discussions 
First & Second years 0,228 69 0,000 
  Third & Fourth years 0,247 61 0,000 
36 
*. This is a lower 
bound of the true 
significance. 




    
 
Figures 4.3, 4.4, 4.5 and 4.6 below display the boxplots for comparisons of ‘Usability, 
Flexibility and Content’, ‘Online Learning’, ‘Preparedness and Support’ and ‘Live 
Online Discussions’ between the first- and second-year students’ group, and the 
third- and fourth-year students’ group. The descriptives for this data can be found in 
Appendix J, table 1. 
 
 
Figure 4.3: Boxplot representing First- & Second-years and Third- & Fourth-years of 
Usability, Flexibility and Content. 
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Figure 4.4: Boxplot representing First- & Second-years and Third- & Fourth-years of 
Online Learning. 
 
Figure 4.5: Boxplot representing First- & Second-years and Third- & Fourth-years of 
Preparedness and Support. 
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Figure 4.6: Boxplot representing First- & Second-years and Third- & Fourth-years of 
Live Online Discussions. 
 
Table 4.19: Group Statistics 






First & Second years 69 3,66 0,740 
  Third & Fourth years 61 3,95 0,673 
Online Learning First & Second years 69 3,67 1,017 
  Third & Fourth years 61 3,94 1,088 
Preparedness 
and Support 
First & Second years 69 3,41 0,742 
  Third & Fourth years 61 3,51 0,933 
Live Online 
Discussions 
First & Second years 69 3,80 0,884 















Variances   
T-test for 
Equality 
of Means     
  F Sig. t df Sig. (2-tailed) 






0,361 0,549 -2,276 128 0,024 
Online Learning Equal variances 
assumed 










0,027 0,869 0,489 128 0,625 
 
The independent samples T-test is utilised when the mean scores of two different 
groups of conditions or people need to be compared (Pallant, 2007). This is done to 
determine whether there is a statistically significant difference in the mean scores of 
two groups. The Levene’s test for the equality of variances tests variance (variation) of 
scores for the two groups (first & second years and third & fourth years) is the same. If 
the Sig. value is >0.05, it means that the variances are equal. As seen above in Table 
4.20 variances for the two groups are equal.  
 
The Sig. (2-tailed) value, found under the section named T-test for Equality of Means, 
indicates whether there is a significant difference between the two groups. If the Sig. 
(2-tailed) value is ≤ 0.05, there is a significant difference in the mean scores on your 
dependent variable for each of the two groups. If the value is > 0.05, there is no 
significant difference between the two groups (Pallant, 2007).  
 
An independent-samples T-test was conducted to compare the four factors involved in 
this study. As seen above in Table 4.20, there was a significant difference in the 
Usability, Flexibility and Content scores for First & Second years (M = 3.66, SD = 0.740) 
and Third & Fourth Years (M = 3.95, SD = 0.673; t (128) = -2.276, p = 0.024 (2-tailed), 
but there was no significant difference in scores for the other three factors.  
 
 
4.11 Normality Testing and Comparisons for Age 
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As seen below in Table 4.21, the data for 21 years or younger for Factor 1 (p=0.200) 
was normally distributed, and all the others were not normally distributed. 
 
Table 4.21: Kolmogorov-Smirnov Test for Normality 
rA3   Statistic df Sig. 
Usability, Flexibility 
and Content 
21 years or younger 0,085 72 .200* 
  Older than 21 years 0,123 54 0,042 
Online Learning 21 years or younger 0,131 72 0,004 
  Older than 21 years 0,222 54 0,000 
Preparedness and 
Support 
21 years or younger 0,205 72 0,000 
  Older than 21 years 0,237 54 0,000 
Live Online 
Discussions 
21 years or younger 0,234 72 0,000 
  Older than 21 years 0,276 54 0,000 
*. This is a lower 
bound of the true 
significance. 




    
 
Figures 4.7, 4.8, 4.9 and 4.10 below display the boxplots for comparisons of ‘Usability, 
Flexibility and Content’, ‘Online Learning’, ‘Preparedness and Support’ and ‘Live Online 
Discussions’ between the 21 years and younger group, and the older than 21 years 




Figure 4.7: Boxplot representing 21 years or younger and older than 21 years of 
Usability, Flexibility and Content. 
 
 





Figure 4.9: Boxplot representing 21 years or younger and older than 21 years of 
Preparedness and Support. 
 
 
Figure 4.10: Boxplot representing 21 years or younger and older than 21 years of Live 
Online Discussions. 
 
The test for normality was used to determine whether parametric or non-parametric 
tests should be used to analyse the data. If the data were evenly distributed then 
parametric tests could be used however, if the data were not evenly distributed, 
nonparametric testing had to be used. 
 
For the comparisons between groups, the independent samples T-test has been used 
which is a parametric test. Although most of the variables are not normally distributed, 
the T-tests are quite robust if group sizes are similar and large enough, and if the data 
is not too skewed. 
 
Table 4.22: Group Statistics 






21 years or younger 72 3,63 0,712 
  Older than 21 years 54 4,00 0,669 
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Online Learning 21 years or younger 72 3,63 0,989 
  Older than 21 years 54 4,00 1,064 
Preparedness 
and Support 
21 years or younger 72 3,40 0,796 
  Older than 21 years 54 3,59 0,777 
Live Online 
Discussions 
21 years or younger 72 3,75 0,801 
  Older than 21 years 54 3,78 0,965 
 






Variances   
T-test for 
Equality 
of Means     
  F Sig. t df Sig. (2-tailed) 






0,001 0,979 -2,938 124 0,004 
Online Learning Equal variances 
assumed 










0,797 0,374 -0,176 124 0,860 
 
An independent-samples T-test was conducted to compare the four factors involved in 
this study. As seen above in Table 4.23, there was a significant difference in the 
Usability, Flexibility and Content scores for 21 years and younger (M = 3.63, SD = 
0.712) and older than 21 years (M = 4.00, SD = 0.669; t (124) = -2.938, p = 0.004 (2-
tailed), as well as in the Online Learning scores for 21 years and younger (M = 3.63, 
SD = 0.989) and older than 21 years (M = 4.00, SD = 1.064; t (124) = -2.001, p = 0.048 




4.12 Normality Testing of the Overall Samples 
The overall samples of the signal strength/quality and the four factors were tested to 
establish whether there was correlation between the signal strength/quality and the 
factor scores. Table 4.24 gave an overview of the data involved with the overall 




Table 4.24: Overall Samples 
 Mean Std. 
deviation 
How would you rate your signal 
strength/quality for lectures and 
tests during the COVID-19 
lockdown (B7) 
3.053 1.025 
Usability, Flexibility and Content 3.790 0.721 
Online Learning 3.790 1.054 
Preparedness and Support 3.462 0.833 
Live Online Discussions 3.763 0.876 
 
Table 4.25: Kolmogorov-Smirnov Test for Normality 
  Statistic df Sig. 




0,099 131 0,003 
Online 
Learning 
0,174 131 0,000 
Preparedness 
and Support 
0,205 131 0,000 
Live Online 
Discussions 
0,240 131 0,000 
a. Lilliefors Significance Correction 
Figures 4.11, 4.12, 4.13, 4.14 and 4.15 below display the boxplots for the overall 
samples of ‘How would you rate your signal strength/quality for lectures and tests 
during the COVID-19 lockdown’, ‘Usability, Flexibility and Content’, ‘Online Learning’, 
‘Preparedness and Support’ and ‘Live Online Discussions’. The descriptives for this 
data can be found in Appendix J, Table 3. 
45 
 
Figure 4.11: Boxplot representing the overall sample of “How would you rate your 
signal strength/quality for lectures and tests during the COVID-19 lockdown”. 
 
 





Figure 4.13: Boxplot representing the overall sample of Online Learning. 
 
 




Figure 4.15: Boxplot representing the overall sample of Live Online Discussions. 
 
 
4.13 Pearson’s Correlation 
The correlations are presented below as parametrics due to the sample size being big 
enough (n=131) and because the data is not too skewed. It is described using Pearson 
Correlation as seen below in Table 4.26. The Pearson correlation coefficient, r, is a 
measure of the strength of a linear association between two variables. It can take a 
range of values from +1 to -1 (Pallant, 2007). A value of 0 indicates that there is no 
association between the two variables. A value >0 indicates a positive association, 
meaning, as the value of one variable increases, the value of the other variable 
increases. A value <0 indicates a negative association, meaning, as the value of one 
variable increases, the value of the other variable decreases. 
 
A small correlation is considered between 0.10 and 0.29, medium between 0.30 and 
0.49, and large between 0.50 and 1.0 (Pallant, 2007). All the comparisons involved 
correlated positively with ‘Usability, Flexibility and Content’ and ‘Preparedness and 
Support’ correlating the strongest (0.449), indicating that those who experienced 
adequate preparedness and support from their lecturers had positive attitudes toward 
the flexibility that online learning had to offer. ‘Preparedness and Support’ and ‘How 
would you rate your signal strength/quality for lectures and tests during the COVID-19 
lockdown’ had the weakest positive correlation (0.097). ‘Usability, Flexibility and 
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Content’ correlated with ‘How would you rate your signal strength/quality for lectures 
and tests during the COVID-19 lockdown’ within a medium range (0.400), indicating 
that those with stronger signal strength/quality were more likely to have positive 
attitudes toward the usability, flexibility and content of online learning. There is a small 
correlation (0.131) between ‘Online Learning’ and ‘How would you rate your signal 
strength/quality for lectures and tests during the COVID-19 lockdown’. Also noteworthy 
is the moderately strong correlation (0.341) between Usability, Flexibility and Content’ 
and ‘Online Learning’.    
 
Table 4.26: Correlations 













.400** 0,131 0,097 .228** 
  Sig. (2-
tailed) 
0,000 0,134 0,271 0,009 






 .341** .449** .277** 
  Sig. (2-
tailed) 
  0,000 0,000 0,001 





  .201* 0,133 
  Sig. (2-
tailed) 
   0,021 0,129 





   .230** 
  Sig. (2-
tailed) 
    0,008 





    
  Sig. (2-
tailed) 
     
  N     
**. Correlation is significant 
at the 0.01 level (2-tailed). 
    
*. Correlation is significant 
at the 0.05 level (2-tailed). 




Chapter Five – Discussion 
 
5.1 Introduction 
This survey was conducted to determine the Chiropractic students’ perception of online 
teaching, learning, and assessment as utilised during the COVID-19 pandemic. The 
results presented in Chapter four will be discussed and analysed in this chapter. It is 
discussed with the literature from Chapter two as well as additional literature that may 
be relevant to the study. The results and statistical data are discussed with relevance 
to the aim of the study presented in Chapter one which was the primary aim of this 
study, to determine the perception of BHSc Chiropractic students at the University of 
Johannesburg of online teaching, learning, and assessments utilised for lecturing 
purposes during the COVID-19 pandemic. The research objective was to establish how 
the technology dimension including technology and internet quality; course dimension 
including online learning course flexibility and quality; design dimension including 
perceived usefulness and user-friendliness; environment dimension including diversity 
in assessment and student perceived interaction with peers; learner dimension 
including learner attitude toward computers; and instructor dimension including 
instructor response timeliness and instructor attitude toward online learning has 
influenced undergraduate Chiropractic students’ perception of online education. 
 
 
5.2 Response rate 
An email was distributed via the various undergraduate Chiropractic class 
representatives with a link to participate in the study. The questionnaire was distributed 
to n=178 undergraduate Chiropractic students of which n=131 students responded. 
This resulted in a 74% response rate.  
 
The distribution of questionnaires through email can be challenging and it was 
therefore aimed to be as short as possible, focusing on relevant questions. Due to the 
anonymity of this survey, it was not possible to follow up with additional measures such 
as telephonic calls to encourage students to return the questionnaires. The 
questionnaire was available for a period of six weeks (3 August 2020 to 14 September 




There could be several reasons why 26% of the undergraduate Chiropractic student 
community did not complete the questionnaire. The accuracy of the database used for 
distributing the questionnaire could have been problematic if students updated their 
contact details without notifying their involved class representative. Another reason 
could include aspects relating to participants not receiving the mail during the time that 




The demographical questions were asked to determine what factors may influence the 
answers, interests, and opinions of respondents. Collecting demographic information 
enables cross-tabulation and comparisons of subgroups to see how responses vary 
between these groups. However, for the questions related to gender, marital status, 
and economic status, comparisons could not have been made since the distributions 
were limited. 
   
5.3.1 Academic year 
The academic year distribution of the undergraduate students was fairly even with 
27.7% first-year students, 25.4% second-year students, 20.8% third-year students and 
26.2% fourth-year students. 
 
5.3.2 Gender 
The gender distribution of the n=131 participants in this study was 22.1% male and 
77.9% female. Since this distribution is limited, comparisons involving gender could not 
be made.  
 
However, in a study conducted at the Universidad de Granada with a sample of n=1185 
students who were enrolled in online courses it was concluded that female students 
were more satisfied with the e-learning subjects that comprised the sample in 
comparison to male students (González-Gómez, Guardiola, Rodríguez & Alonso, 
2012). It has also been indicated that female students emphasise the importance of 
the planning of learning and being able to communicate with the instructor more than 
do male students. 
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Many studies done in the past suggest that there are differences in the aptitudes of 
students that depend on gender. Social and biological factors describe the origins of 
these behavioural and information processing differences (González-Gómez et al., 
2012). It is suggested that male students have less difficulty solving spatial problems, 
whereas female students are known to have greater verbal skills. Therefore, instructors 
need to keep differences between genders in mind when planning course material.  
 
The dataset in the Granada study consisted of n=1185 students enrolled in one of n=27 
courses that was taken in 2008/2009 and 2009/2010. The courses included Basic 
Operations, Psychology Data Processing, Child Legal Protection, History of 
Photography, Office Automation and Agro Food Industry. The response rate of the 
questionnaire was 50.5%. A total of n=776 female (69.49%) and n=409 male (34.51%) 
students made up the dataset. The questionnaire consisted of n=23 questions based 
on content, objectives, teaching tools, and methods, and global satisfaction. A 5-point 
Likert scale was used to measure every item (González-Gómez et al., 2012).  
 
Results of the above study concluded that female students give a higher average global 
rating to e-learning than male students (p-value: 0.0196). The main result worth 
highlighting is the fact that female students displayed a greater degree of satisfaction 
than male students in their overall assessment of e-learning, as well as with regard to 
specific aspects that affect their global valuation (González-Gómez et al., 2012). As 
regards other specific aspects, the analytical methods implemented indicated that 
there were no gender differences. 
 
With regard to objectives and content there were no significant differences in the 
variables in the formation of global satisfaction. The clarity of aspects of the course are 
valued higher by female students, while no substantial differences were found with 
regard to the objectives or length of the course. 
 
With regard to teaching methods, male students found planning and participation 
irrelevant in comparison to female students when the formation of global satisfaction 
were taken into account. This outcome was suggested by the fact that female students 
were more organised and better prepared, as well as better committed and more 
participative in the learning process. This result deduced that collaborative 
communication platforms, for example, forums, are more often utilised by female 
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students (Ding, Bosker and Harskamp, 2011). The pacing of the course also resulted 
in yet another difference. Male students value the pacing of the course as more 
important than their female counterparts. The pace at which the course ran may seem 
less important to female students, because they adapt better.  
 
With regard to the teaching guides, female students are likely to require a more detailed 
explanation of the different aspects related to taking and passing the course in order 
to plan tasks accordingly. Furthermore, this result confirms that the active participation 
in the learning process are predominantly female orientated.   
 
Another key factor that influences e-learning satisfaction is the instructors’ attitude 
(Sun, Tsai, Finger, Chen & Yeh, 2008). The results suggested that female students 
value tutors’ input towards the education of students more than that of their male 
counterparts. With respect to global satisfaction, the resulting effect is of significance 
for female students, but non-significant for male students. Interestingly, global 
satisfaction for both male and female students are not influenced by aspects such as 
the speed of response of the tutor or their motivation towards the student.  
 
On average, female students scored e-learning courses higher than male students. 
Furthermore, there were noteworthy differences in the value that female and male 
students attributed to certain aspects that comprised e-learning.  The results suggested 
that teaching methods and planning, as well as fostering active participation in the 
learning process were valued higher by female compared with male students. Female 
students also assigned more importance to instructor participation, demanding more 
conventional contact sessions and prioritising tutorial action and the resolution of 
practical cases. The final two factors that also contribute to greater satisfaction are 
having had different ways of contacting the instructor and the planning of the 
educational process.  
 
5.3.3 Age at last birthday 
One hundred and twenty-six of the n=131 participants completed this question. Their 
ages varied between 17 and 35 years with a mean of 21.56.  
 
5.3.4 Marital status 
53 
Out of the n=131 participants in this study, 94.7% were single (never married); 2.3% 
were married; and 3.1% were cohabiting (living together). Since this distribution was 
limited, comparisons involving marital status could not be made. 
 
5.3.5 Economic status 
With regard to wealth, 9.2% students rated their financial, economic, and domestic 
circumstances below average; 65.4% students rated this as average; and 25.4% 
students rated this as above average. Since this distribution was limited, comparisons 
involving economic status could not be made. 
 
 
5.4 Connectivity and Audio-visual Settings Especially for Assessment/Test 
Purposes during the Covid-19 Lockdown 
For internet connection used, participants were allowed to select more than one answer 
as applicable to them. Out of the n=210 responses, 51.0% participants used Wi-Fi at 
home; 34.8% participants made use of the 30GB data sponsored by the university; 
13.8% participants made use of their mobile data or a hotspot; and 0.5% selected the 
other option and stated that they worked from their parents’ house. 
 
Among the undergraduate Chiropractic students, 5.3% rated their signal 
strength/quality as poor; 26.0% rated their signal strength/quality as fair; 34.4% rated 
their signal strength/quality as good; 26.7% rated their signal strength/quality as very 
good; and 7.6% rated their signal strength/quality as excellent. As can be seen, 61.1% 
of students indicated good-very good signal strength. 
 
 
5.5 The Perception of E-Learning for Theory Concepts in Chiropractic 
Firstly, (C10) participants were asked whether the e-learning website, also known as 
the learning management system (LMS), was easy to use (user-friendly). The LMS 
utilised by the undergraduate Chiropractic students for online lectures, downloading of 
lecture notes and the platform through which assessments took place is Blackboard. 
The majority, 71.0% strongly agreed and agreed that the e-learning website was easy 
to use, while 22.9% were neutral responses. Only 6.1% either strongly disagreed or 
disagreed. Statistically, a mean of 3.85 leans toward agree.  
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Very little research has been done on the assessment of learning management 
systems (LMS) within educational institutions as both a web-based learning system for 
e-learning and a supportive tool for blended learning environments. A study was 
conducted that proposed a conceptual e-learning assessment model known as 
hexagonal e-learning assessment model (HELAM) that suggested a multi-dimensional 
approach for LMS evaluation via six dimensions: system quality, service quality, 
content quality, learner perspective, instructor attitudes, and supportive issues (Ozkan 
& Koseler, 2009). In the latter study, a survey was created and completed by 84 
students. This sample included both undergraduate and post-graduate students who 
are users of a web-based LMS, U-Link, at Brunel University, the United Kingdom. The 
analytical results strongly support the appropriateness of the proposed model in 
evaluating LMSs through learners’ satisfaction (Ozkan & Koseler, 2009). The 
explanatory factor analysis proved that each of the six dimensions of the proposed 
model had a noteworthy influence on the learners’ perceived satisfaction. 
 
Based on literature, the technical and social issues associated with LMS assessment 
have been summarised in a table available in Appendix K. 
 
Both qualitative and quantitative methods have been implemented in this study to test 
the HELAM model. A survey based on HELAM has been created (Appendix L) to 
collect data from students about their perceptions of their learning environment and 
LMS. The structure of the survey agreed with the structure of this research. The first 
part consisted of demographical questions and the second part was made up of six 
sections which corresponded to one HELAM dimension. A five point Likert-scale was 
used to answer these questions. Furthermore, qualitative data was captured via focus 
group discussions with n=20 e-students (Ozkan & Koseler, 2009). The survey was 
distributed to n=265 students, all of whom were active users of U-Link as a supportive 
tool to the courses they were enrolled in. An overall response rate of 32% was recorded 
after incomplete and faulty responses were deleted.  
 
The first dimension identifies the effect of learner attitudes on perceived learners’ 
satisfaction from LMS. The survey proved that there was a positive statistically 
significant relationship between learners’ attitudes and overall learner satisfaction 
(Ozkan & Koseler, 2009). In this study, ‘learners’ attitudes’ have not been found to be 
the most significant factor on user satisfaction. However, the most powerful indicator 
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for learners’ attitudes was found to be ‘learners’ perceived enjoyment towards e-
learning system’. One student believed that the main reason why they found U-Link 
beneficial was because they could access course material whenever and wherever 
they wanted to. Some also stated that they found it straightforward to use. 
 
The second dimension identifies the effect of instructor quality on perceived learners’ 
satisfaction from the LMS. A strong relationship between the instructor’s quality and 
learners’ perceived satisfaction was found. The significance of instructors has been 
strengthened by data from focus group discussions (Ozkan & Koseler, 2009). Based 
on information retrieved from the focus group discussions it can be concluded that 
when instructors respond to students in a timely manner, their teaching style is good 
enough, they have control over technological platforms and their explanations are 
clear, students’ perceived satisfaction towards e-learning is positively affected (Ozkan 
& Koseler, 2009). 
 
The third dimension identifies the effect of system quality on learners’ perceived 
satisfaction. Statistical results have proven that there is a highly positive relationship 
between system quality of the LMS and overall learner satisfaction. Furthermore, the 
focus group discussions suggested that the user interface is an area where a high level 
of interaction takes place; a well-designed, user-friendly learner interface becomes one 
of the most critical factors in determining the satisfaction of learners when using the 
LMS (Ozkan & Koseler, 2009). Previously, students often felt isolated in distance 
learning if they were not able to interact with fellow students or instructors. It has also 
been found that learners value the personalisation aspect of these platforms as, for 
example, it warns them about unread notifications and announcements.  
 
The fourth dimension identifies the effect of information (content) quality on learners’ 
perceived satisfaction. Statistical results have proven that there is a strong positive 
relationship between information quality of the LMS and overall learners’ perceived 
satisfaction. According to students quality content is defined as whether lecture notes 
or presentations are easily understandable, and updated with the most recent, relevant 
information that are rich in content and contains the appropriate degree of depth 
(Ozkan & Koseler, 2009). Furthermore, their satisfaction is also positively influenced 
by gaining their attention with illustrations, clear examples, and extra resources.  
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The fifth dimension identifies the effect of service quality on learners’ perceived 
satisfaction. Statistical results have proven that there is a positive relationship between 
service quality of the U-Link and overall satisfaction. Another crucial aspect that allows 
e-learning to succeed is having supportive technical staff who are able to perform basic 
troubleshooting tasks such as adding a learner at the last minute, modifying students’ 
passwords and changing the course settings (Ozkan & Koseler, 2009). 
 
The sixth dimension identifies the effect of supportive issues on learners’ perceived 
satisfaction. Statistical results have proven that there is a strong positive relationship 
between supportive issues and overall learner satisfaction.  Over the past three years, 
the use of U-Link has increased significantly mainly because of the increasing 
popularity of e-learning portals. Additionally, the supportive issues dimension also 
included legal and ethical concerns, as well as plagiarism, privacy and copyright 
concepts. Therefore, students should be informed if their personal information will be 
shared, the plagiarism policy of the institution should be easily accessible and 
instructors and/or tutors need to prepare e-learning materials in a way that does not 
violate intellectual property rights (Ozkan & Koseler, 2009). 
 
The second statement (C11), “E-learning provided the flexibility to study at a 
convenient time” yielded responses of 84.0% either strongly agreeing or agreeing. 
8.4% responded that they strongly disagreed or disagreed with the statement; whereas 
7.6% responded neutrally. The mean of 4.13 registers the responses as agree. 
 
Thirdly (C12), participants were asked if they could understand the content of the 
lessons in e-learning. A total of 61.9% either strongly agreed or agreed; 27.5% were 
neutral; and a total of 10.7% were on the, “disagree to strongly disagree” end of the 
scale. A mean of 3.66 places the responses between neutral and agree. 
 
The fourth statement (C13), “E-learning was rich in useful information” yielded 
responses of 51.9% either strongly agreeing or agreeing. 33.6% responded neutrally. 
14.5% responded that they strongly disagreed or disagreed with the statement. The 
mean of 3.52 yielded between disagree and neutral. 
 
The fifth statement (C14), was “The e-learning material were well prepared”, to which 
the majority, 53.4% strongly agreed or agreed, followed by 31.3% who were neutral 
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and 15.3% disagreed or strongly disagreed. A mean of 3.40 places the responses 
between neutral and agree.  
 
When asked whether lecturers adequately attended to students’ questions via email, 
discussions or any other online platform (C15), 61.8% strongly agreed or agreed that 
lecturers adequately attended to their questions; 22.1% felt neutral; and 16.0% strongly 
disagreed or disagreed. A mean of 3.53 places the responses between neutral and 
agree. 
 
Thereafter (C16), they were asked whether live online discussions with their lecturer(s) 
and classmates were beneficial for their learning experience. Of the total, 63.3% 
agreed or strongly agreed; 29.8% responded neutrally; and 6.1% disagreed or strongly 
disagreed. A mean of 3.76 resulted, thus a mean leaning towards agree. 
 
The participants were then asked if they would like to learn theory concepts of 
Chiropractic with e-learning (C17). Most agreed or strongly agreed to the question 
(65.7%); followed by 17.6% who strongly disagreed or disagreed; and 16.8% 
responded neutral. The mean of 3.69 leans toward agree. 
 
At last (C18), participants were asked if they were interested in a blended learning 
system where theory lectures are followed online, and practical lectures in the 
conventional (face to face contact with lecturer) way. Most, 69.5% agreeing or strongly 
agreeing; followed by 19.1% neutral responses; and 11.4% strongly disagreeing or 
disagreeing. A mean of 3.89 resulted leaning towards agree. 
 
A study focused on evaluating medical students’ satisfaction level and their perceptions 
of blended integrated learning (BIL) was conducted in February 2016 at James Cook 
University. This teaching method entailed the integration of clinical concepts and basic 
sciences within a blended learning space; the results indicated that students were 
generally satisfied with the BIL method.  
 
The above-mentioned study demonstrated that the learning climate, also referred to as 
the social environment, as well as performance expectations, also referred to as 
cognitive factors, affected perceived satisfaction in the blended learning space, 
corroborating previous studies (Venkatesh, Rao, Nagaraja, Woolley, Alele & Malau-
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Aduli, 2019). Furthermore, students achieved better results in the post-BIL quiz in 
comparison to the post-conventional contact teaching session quiz, thus confirming 
findings from the past that the blended learning method improves the academic 
performance of students (Venkatesh et al., 2019).  
 
The higher overall student satisfaction was given by males compared to females. This 
might have resulted from reduced anxiety and higher levels of computer self-efficacy 
in male students than their female counterparts. This finding validated previous 
literature, which suggested that perceived satisfaction with blended learning by 
females is influenced by greater anxiety with computer work and lower perceived self-
efficacy regarding computers. Females are regarded to be read/write students, and 
their preference is a platform comprised of collaboration and communication, whereas 
males are regarded as kinaesthetic students with their preference focused on practical 
exposure (Venkatesh et al., 2019). It is suggested that the loss of community in the BIL 
system utilised in this study may have affected the perceptions of satisfaction with BIL 
by female students. Training sessions focused on introducing the relevant technology 
before integrating the blended learning platform and establishing a sense of community 
with interactive online sessions, for example, may have enhanced communication and 
computer self-efficacy, thus increasing the effectiveness of the BIL method.  
 
The results from this study demonstrated that BIL is a student-centred model, which 
made the student responsible for their learning, as well as enhanced clinical 
integration, application and retention of knowledge, that confirmed the results of other 
studies where students acknowledged that key course concepts were better learnt with 
blended learning in comparison with conventional contact sessions. In addition, BIL 
provided the opportunity for students to access the content material at any location, in 
their own time and at their own pace. This allowed them to effectively balance their life 
and work (Venkatesh et al., 2019).  
 
Nevertheless, the reduced interaction time between instructors, students and their 
peers had a negative impact on perceived satisfaction and experience of BIL. 
Participants in the study reckoned that the BIL system lacked the opportunity to query 
about confusing matters. There is no doubt that technology provided a platform for 
collaboration and learning tools, however, lack of interaction could lead to frustration 
and a sense of isolation (Venkatesh et al., 2019).  
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A sense of community is fostered by social interaction in the online learning space and 
therefore the stimulation of learning (Eagleton, 2015). Blogs, wikis and discussion 
board chats were all suggested by participants to improve online interaction between 
peers. It is also important for instructors to establish the influence of various learning 
styles in order to create BIL strategies that meet the learning needs of students 
(Venkatesh et al., 2019).  
 
This study was limited to Year-2 medical students; obtaining perspectives from the 
other pre-clinical years (1 and 3) may elicit different types of experiences. Only 50% of 
the cohort participated in the survey; nonetheless, comparison of the participants’ 
profiles to the cohort showed that they were representative of the cohort. 
 
Surprisingly, e-learning tools are also of great value incorporated in the presentation of 
certain practical subjects such as anatomy (Mitra, Aung, Kumari, Perera, Sivakumar, 
Singh & Nadarajah, 2020). The study of human anatomy and identification of 
anatomical structures are key components of any health science program. Oftentimes, 
anatomy laboratory sessions are restricted by the limited time duration and 
accommodation of bigger groups of students, just to name a few. Various restrictive 
factors have been identified (Mitra et al., 2020). Extrinsic factors include resource 
constraints in providing the necessary number of specimens and cadavers. Intrinsic 
factors include the modern curricular demand of integration of basic science with 
clinical applications such as incorporating relevant diagnostic imaging in these 
laboratory sessions. To accommodate and hopefully overcome these obstacles, 
anatomy instructors are encouraged to create student-friendly web-based learning 
resources.  
A study was conducted involving the Chiropractic program of the International Medical 
University to evaluate the quantitative change in the performance score in gross 
anatomy by replacing the conventional face-to-face demonstration with an e-learning 
tool in practical sessions. 
This quasi-experimental one-group pre-test and posT-test design was employed 
longitudinally in two consecutive cohorts of Semester 2 students. The first two sessions 
were led and demonstrated by an instructor, whereas the next two sessions were 
conducted by utilising an e-learning tool. Every session was introduced with a pre-test 
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and ended with a posT-test – both assessments were structured OSPE-based (Mitra 
et al., 2020). The Wilcoxon Signed-Rank test was used to identify what percentage of 
students has shown improvement in the posT-test score. Pearson correlation 
coefficient was also conducted between pre-test and posT-test scores. Furthermore, 
the utilisation of e-learning tools by the students were assessed with the aid of a 
questionnaire.  
The e-learning tool-led practical sessions obtained a higher mean difference between 
the posT-test and pre-test score. Higher scores of 62% and 70% of students in the 
2018 cohort, and 81% and 70% of students in the 2019 cohort were obtained in the 
posT-test of the two teacher-led sessions. Higher scores of 85.4% and 83.3% of 
students in the 2018 cohort, and 95% of students in the 2019 cohort were obtained in 
the posT-test of the two e-learning tool-led sessions. Therefore, it can be concluded 
that a higher percentage of students had a raise in the posT-test score with the e-
learning tool in comparison to the instructor-led sessions (Mitra et al., 2020). The 
perception analysis also revealed that most students acknowledged that the e-learning 
tool made revision of the identification of anatomical structures more convenient. This 
study encouraged anatomy instructors to use web-based learning tools for the 
identification of structures during laboratory sessions since it has proven to be user-
friendly, improve the anatomy skills among the Chiropractic students and improve their 
performance score.  
  
61 
Chapter Six – Conclusion and Recommendations 
 
6.1 Introduction 
The primary aim of this study was to determine the perception of BHSc Chiropractic 
students at the University of Johannesburg of online teaching, learning, and 
assessments utilised for lecturing purposes during the COVID-19 pandemic. The 
research objective was to establish how the technology, course, design, environment, 
learner, and instructor dimensions have influenced undergraduate Chiropractic 
students’ perception of online education. 
 
6.2 Conclusion 
The results have shown that the majority of the participants had a positive perception 
regarding the course dimension that included online learning course flexibility and 
quality. 84.0% of the participants strongly agreed or agreed that e-learning provided 
the flexibility to study at a convenient time, while 7.6% responded neutrally. 61.9% of 
the participants strongly agreed or agreed that they could understand the content of 
the lessons in e-learning, while 27.5% were neutral responses. 51.9% strongly agreed 
or agreed that e-learning was rich in useful information, whereas 33.6% responded 
neutrally.  
 
The majority of the participants also had a positive perception with regard to the design 
dimension that included perceived usefulness and user-friendliness. 71.0% of the 
participants strongly agreed and agreed that the e-learning website was easy to use, 
while 22.9% were neutral responses. 53.4% strongly agreed or agreed that e-learning 
material was well prepared followed by 31.3% who were neutral.  
 
The environment dimension included diversity in assessment and student perceived 
interaction with peers. 63.3% agreed or strongly agreed when they were asked whether 
live online discussions with their lecturer(s) and classmates were beneficial for their 
learning experience, and 29.8% responded neutrally, which resulted in a positive 
perception.  
 
The technology dimension comprised internet quality and other relevant technological 
aspects. 34.4% of the participants rated their signal strength/quality as good; 26.7% 
rated their signal strength/quality as very good; and 7.6% rated their signal 
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strength/quality as excellent. As can be seen, 61.1% of students indicated good-very 
good signal strength. This question and dimension was also incorporated in the 
correlations.  
 
The learner and instructor dimensions included learner attitude toward computers as 
well as instructor response timeliness and instructor attitude toward online learning. 
61.8% strongly agreed or agreed that lecturers adequately attended to their questions 
via email, discussions or any other online platform, whereas 22.1% felt neutral. The 
participants were also asked if they would like to learn theory concepts of Chiropractic 
with e-learning. Most agreed or strongly agreed to the question (65.7%), while 16.8% 
responded neutral.  
 
Finally, participants were asked if they were interested in a blended learning system 
where theory lectures are followed online, and practical lectures in the conventional 
(face to face contact with lecturer) way. 69.5% agreed or strongly agreed that they 
were interested in a blended learning system, while 19.1% responded neutrally. These 
results confirmed an overall positive perception of online education.  
 
All the comparisons involved correlated positively with ‘Usability, Flexibility and 
Content’ and ‘Preparedness and Support’ correlating the strongest (0.449), indicating 
that those who experienced adequate preparedness and support from their lecturers 
had positive attitudes toward the flexibility that online learning had to offer. 
‘Preparedness and Support’ and ‘How would you rate your signal strength/quality for 
lectures and tests during the COVID-19 lockdown’ had the weakest positive correlation 
(0.097). ‘Usability, Flexibility and Content’ correlated with ‘How would you rate your 
signal strength/quality for lectures and tests during the COVID-19 lockdown’ within a 
medium range (0.400), indicating that those with stronger signal strength/quality were 
more likely to have positive attitudes toward the usability, flexibility and content of 
online learning. There is a small correlation (0.131) between ‘Online Learning’ and 
‘How would you rate your signal strength/quality for lectures and tests during the 
COVID-19 lockdown’. Also noteworthy, is the moderately strong correlation (0.341) 
between Usability, Flexibility and Content’ and ‘Online Learning’.    
 
The future extends the potential of high fidelity, high-speed simulations, and 
personalised instruction with the aid of developing technology using collaborative 
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blended learning. A comprehensive integration of BIL into undergraduate Chiropractic 
education would further promote the shift towards competence-based education and 
life-long learning among students, wherein instructors no longer serve mainly as 
distributors of content, but become facilitators of learning. The cognitive and 
environmental aspects of the delivery method as well as student characteristics will all 
contribute to an efficient implementation of BIL.  
 
6.3 Recommendations 
The following recommendations are made relating to future research: 
 Performing a similar study focused on the subjects comprising the academic 
years involved to get comprehensive feedback from students instead of a 
generalised overview. 
 Performing a similar study with the addition of capturing qualitative data via open 
ended questions, short interviews, etc. Interviews could potentially increase the 
response rate and aid the validity of results. 
 Performing a similar study on the undergraduate Chiropractic community at the 
Durban University of Technology, and comparing results between the two 
university departments. 
 Performing a similar study on the post-graduate UJ Chiropractic students, 
especially the fifth-year students having both lectures and clinical work.  
 Increasing the survey response rate. This could be achieved by sending 
reminder emails. 
 
The following recommendations were made relating to the Chiropractic profession: 
 To incorporate a blended learning system at university (where theory lectures 
are followed online, and practical lectures in the conventional (face-to-face 
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DEPARTMENT OF CHIROPRACTIC 
RESEARCH STUDY INFORMATION LETTER 
REC 11.0 
 




My name is Nerina le Roux. I WOULD LIKE TO INVITE YOU TO PARTICIPATE in a 
research study on Chiropractic Students’ Perception of Online Teaching, Learning and 
Assessment during the COVID-19 Pandemic. 
 
Before you decide on whether to participate, I would like to explain to you why the research is 
being done and what it will involve for you. I will go through the information letter with 
you and answer any questions you have. This should take about 10 to 20 minutes. The 
study is part of a research project being completed as a requirement for a Master’s Degree in 
Chiropractic through the University of Johannesburg. 
 
THE PURPOSE OF THIS STUDY is to determine the perception of BHSc Chiropractic 
students at the University of Johannesburg of online teaching, learning and assessments 
utilized for lecturing purposes during the COVID-19 pandemic.  
 
Below, I have compiled a set of questions and answers that I believe will assist you in 
understanding the relevant details of participation in this research study. Please read through 
these. If you have any further questions I will be happy to answer them for you. 
 
1. DO I HAVE TO TAKE PART? No, you don’t have to. It is up to you to decide to 
participate in the study. I will describe the study and go through this information sheet. If 
you agree to take part, I will then ask you to sign a consent form.  
 
2. WHAT EXACTLY WILL I BE EXPECTED TO DO IF I AGREE TO PARTICIPATE? You 
will be expected to fill out the questionnaire using your own mobile data or Wi-Fi 
connection and submit it for research purposes. 
 
3. APPROXIMATELY HOW LONG WILL MY PARTICIPATION TAKE? Your participation 
will take approximately 10 minutes. 
 
4. WHAT WILL HAPPEN IF I WANT TO WITHDRAW FROM THE STUDY? If you decide to 
participate, you are free to withdraw your consent at any time, before the point of data 
submission, without giving a reason and without any consequences. Beyond this point 
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withdrawal of consent is not possible due to the anonymous nature of the research. If you 
wish to withdraw your consent, you should inform me as soon as possible. 
 
5. IF I CHOOSE TO PARTICIPATE, WILL THERE BE ANY EXPENSES FOR ME, OR 
PAYMENT DUE TO ME? You will not be paid to participate in this study and the only 
expense that you will bear is that of a mobile network to complete the questionnaire. 
 
6. IF I CHOOSE TO PARTICIPATE, WHAT ARE THE RISKS INVOLVED? There are no 
anticipated risks associated with filling in the questionnaire. 
 
7. IF I CHOOSE TO PARTICIPATE, WHAT ARE THE BENEFITS INVOLVED? There are 
no direct benefits to participating although the information and data collected may be 
used to make educational improvements within the Chiropractic Department at the 
University of Johannesburg. The department will have access to the findings of this study 
and will be able to make an informed decision and changes if they see fit. The information 
obtained in this study may be utilized to incorporate a blended e-learning system to allow 
practical sessions to continue as per normal, as well as to identify certain aspects that 
formed part of the e-learning system that was used during the COVID-19 pandemic that 
need to be improved. 
 
8. WILL MY PARTICIPATION IN THIS STUDY BE KEPT CONFIDENTIAL? Yes, all data is 
anonymous. Anonymous means that your personal details will not be recorded anywhere 
by me. As a result, it will not be possible for me or anyone else to identify your responses 
once these have been submitted. 
 
9. WHAT WILL HAPPEN TO THE RESULTS OF THE RESEARCH STUDY? The results 
will be written into a research report that will be assessed. In some cases, results may 
also be published in a scientific journal. In either case, you will not be identifiable in any 
documents, reports or publications. You will be given access to the results of this if you 
would like to see them, by contacting me. 
 
10. WHAT WILL YOUR RESPONSIBILITIES BE, AS THE RESEARCHER? My 
responsibilities are to capture and analyse all the data received from the questionnaires 
and write a non-bias report. 
 
11. WHO IS ORGANISING AND FUNDING THIS RESEARCH STUDY?  The study is being 
organised by me, under the guidance of my research supervisor at the Department of 
Chiropractic at the University of Johannesburg. All cost will be covered by supervisor 
linked bursary. 
 
12. WHO HAS REVIEWED AND APPROVED THIS STUDY? Before this study was allowed 
to start, it was reviewed in order to protect your interests. This review was done first by 
the Department of Chiropractic, and then secondly by the Faculty of Health Sciences 
Research Ethics Committee at the University of Johannesburg. In both cases, the study 
was approved. 
 
13. ARE THERE ANY CONFLICT OF INTERESTS PERTAINING TO THIS STUDY? There 
are no conflict of interests held by anyone involved in this study. 
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14. WHAT IF THERE IS A PROBLEM? If you have any concerns or complaints about this 
research study, its procedures or risks and benefits, you should ask me. You should 
contact me at any time if you feel you have any concerns about being a part of this study. 
My contact details are:  
 




You may also contact my research supervisor: 
Dr Irmarie Landman 
dirkiel@uj.ac.za 
 
If you feel that any questions or complaints regarding your participation in this study have not 
been dealt with adequately, you may contact the Chairperson of the Faculty of Health 
Sciences Research Ethics Committee at the University of Johannesburg: 
 
Prof. Christopher Stein 
Tel: 011 559-6564 
Email: cstein@uj.ac.za  
 
FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to have more 
specific information about this research project information, have any questions, concerns or 
complaints about this research study, its procedures, risks and benefits, you should 















DEPARTMENT OF CHIROPRACTIC 
RESEARCH CONSENT FORM 
REC 11.0 
 
Chiropractic Students’ Perception of Online Teaching, Learning and Assessment 
during the COVID-19 Pandemic 
 
Please tick each box below: 
 
 
       I confirm that I have read and understand the information letter dated 20 May 
2020 for the above study. I have had the opportunity to consider the information, ask 
questions and have had these answered satisfactorily. 
 
 
                    I understand that my participation is voluntary and that I am free to withdraw 
from this study at any time without giving any reason and without any consequences to me. 
 
 






_______________________       __________________________          ________________ 
Name of Participant        Signature of Participant   Date 
 
Nerina le Roux     20/05/2020 
_______________________      __________________________          ________________ 













Dear BHSc Chiropractic student 
 
I am currently a registered MTech Chiropractic student at the University of Johannesburg.  One 
of the requirements for this qualification is to conduct a research study.  I would therefore like 
to invite you to participate in my study, entitled, “Chiropractic Students’ Perception of Online 
Teaching, Learning and Assessment during the COVID-19 Pandemic”. If you agree to 
participate, you will be required to give consent once you have clicked on the link at the bottom 
of the page and thereafter you will have access to fill out a questionnaire. 
 
The purpose of this study is to determine the perception of BHSc Chiropractic students at the 
University of Johannesburg of online teaching, learning and assessments utilized for lecturing 
purposes during the COVID-19 pandemic.  
 
Only one answer per question is permitted unless the question states “select all applicable”. If 
you need to specify for an answer, please make use of the space provided in each box. The 
questionnaire consists of three pages with three sections of questions. The questions are 
arranged in a table format. Section A has five questions for demographical purposes. Section 
B has four questions related to the connectivity and audio-visual settings especially for 
assessment/test purposes during the COVID-19 lockdown. Section C has nine questions 
asking about the perception of e-learning for theory concepts in Chiropractic. There are 18 
questions in total.  
 
Your privacy will be protected by the anonymous nature of this questionnaire. Confidentiality 
cannot be breached as once the questionnaire has been submitted there is no way the answers 
can be related back to any participant. 
 
It should take no longer than 10 minutes of your time. Your response is of the utmost 
importance to me as I cannot complete my degree without your participation. 
 
Should you have any queries regarding this questionnaire, you are welcome to contact me at 
072 305 3398 or e-mail me at ninaleroux@hotmail.co.za. 
 
Kindly use the following link to access the survey:  
 
Yours sincerely, 
Nerina le Roux 
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SECTION A: DEMOGRAPHICS 
 
1. Academic year: 
First year 1 
Second year 2 
Third year 3 







3. Age at last birthday: 
  
 
4. Marital status: 




Cohabiting (living together) 5 
 
5. Economic status: 
Poor 1 
Below average 2 
Average 3 




SECTION B: CONNECTIVITY AND AUDIOVISUAL SETTINGS ESPECIALLY FOR 
ASSESSMENT/TEST PURPOSES DURING THE COVID-19 LOCKDOWN 
 
6. Internet connection used for lectures and tests during the COVID-19 lockdown 
(select all applicable): 
Wi-Fi at home 1 
30GB data sponsored by the university 2 
Mobile data or hotspot 3 
Other (please specify) 4 
 









8. How often was the camera of your device switched on when tests were written 
online during the COVID-19 lockdown? 
Never 1 
Almost never 2 
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Sometimes 3 
Almost every time 4 
Every time 5 
 
9. How often was the microphone of your device switched on when tests were written 
online during the COVID-19 lockdown? 
Never 1 
Almost never 2 
Sometimes 3 
Almost every time 4 
Every time 5 
 
 
SECTION C: THE PERCEPTION OF E-LEARNING FOR THEORY CONCEPTS IN 
CHIROPRACTIC 
To what extent do you agree with each of the following statements? Please indicate your 
answer using the following 5-point scale where: 
1. = Strongly disagree 
2. = Disagree 
3. = Neutral 
4. = Agree 




Disagree Neutral Agree Strongly 
agree 
10. The e-learning 
website was easy to use 
(user-friendly). 
1 2 3 4 5 
11. E-learning provided 
the flexibility to study at 
a convenient time. 
1 2 3 4 5 
12. I could understand 
the content of the 
lessons in e-learning. 
1 2 3 4 5 
13. E-learning was rich 
in useful information. 
1 2 3 4 5 
14. The e-learning 
material were well 
prepared. 
1 2 3 4 5 
15. Lecturers adequately 
attended to my 
questions (via email, 
discussions or another 
online platform). 
1 2 3 4 5 
16. Live online 
discussions with my 
lecturer(s) and 
classmates were 
beneficial for my 
learning experience. 
1 2 3 4 5 
17. I want to learn theory 
concepts of Chiropractic 
with e-learning. 
1 2 3 4 5 
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18. I am interested in a 
blended e-learning 
system (where 
theory lectures are 
followed online, and 
practical lectures in 
the conventional 
(face to face contact 
with lecturer) way). 










To Whom It May Concern  
  
Permission to Use Questionnaire for Chemistry Instruction  
  
My name is Nerina le Roux and I am currently a registered MTech: Chiropractic 
student at the University of Johannesburg.  One of the requirements for this 
qualification is to conduct a research study.  I would therefore like to request your 
permission to use an adapted version of the Questionnaire for Chemistry Instruction 
in your study titled ‘Validity and Reliability Testing of an e-learning Questionnaire for  
Chemistry Instruction’ to conduct the following study, entitled, “Chiropractic Students’ 
Perception of Online Teaching, Learning and Assessment during the COVID-19  
Pandemic”.  
  
Kindly find attached a copy of my proposal.  
  
The details of my intended study are briefly outlined below:  
  
Aim of the Study:  
The aim of this study is to determine the perception of BHSc Chiropractic students at 
the University of Johannesburg of online teaching, learning and assessments utilized 
for lecturing purposes during the COVID-19 pandemic.   
  
Permission is therefore requested to conduct this study using your questionnaire. On 
completion of the research, after the data has been captured, analyzed and a 
conclusion drawn, an account will be available in the form of a dissertation in the 
University of Johannesburg Library.   
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If you require further information please do not hesitate to contact myself or my 
supervisor Dr Landman.   
  
Kind Regards  
Nerina le Roux  
  
  
Master’s Student:      0723053398   -ninaleroux@hotmail.co.za  







FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to have more 
specific information about this research project, or have any questions, concerns or 
complaints about this research study, its procedures, risks and benefits, you may 
communicate with me using any of the contact details given above.  
  
Dr Chris Yelverton    23 July 2020  
_______________________           ________________                 _________________  
Head of Department name     Signature               Date 










Dear Dr Yelverton  
  
Permission to Conduct Research in the Chiropractic Department  
  
I am currently a registered MTech: Chiropractic student at the University of 
Johannesburg.  One of the requirements for this qualification is to conduct a 
research study.  I would therefore like to request your permission to conduct the 
following study, entitled, “Chiropractic Students’ Perception of Online Teaching, 
Learning and Assessment during the COVID-19 Pandemic”.  
  
The details of my intended study are briefly outlined below:  
  
Aim of the Study  
The aim of this study is to determine the perception of BHSc Chiropractic 
students at the University of Johannesburg of online teaching, learning and 
assessments utilized for lecturing purposes during the COVID-19 pandemic.   
  
Permission is therefore requested to conduct this study among these students. 
Participation in this study will be voluntary and participants will only be required 
to complete an online questionnaire in their personal time. The information will 
remain confidential and anonymous, and at no point will it be possible to track 
the data back to the participant. On completion of the research, after the data 
has been captured, analyzed and a conclusion drawn, an account will be 





Please find attached copies of the Information Letter and Informed Consent form 
to be provided to the students.  
  
If you require further information please do not hesitate to contact myself or my 
supervisor Dr Landman.   
  
Kind Regards  
Nerina le Roux  
  
  
 Master’s Student:      0723053398   -ninaleroux@hotmail.co.za  







FURTHER INFORMATION AND CONTACT DETAILS: Should you wish to have 
more specific information about this research project, or have any questions, 
concerns or complaints about this research study, its procedures, risks and 
benefits, you may communicate with me using any of the contact details given 
above.  
  
 Dr Chris Yelverton    23 July 2020  
_____________________       ________________                 _________________  
 Head of Department name      Signature                       Date 
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August 2020  
  
Nerina le Roux (Student number: 215020539)  
Faculty of Health Sciences  
University of Johannesburg  
  
Dear Ms le Roux  
  
PERMISSION  TO  CONDUCT  RESEARCH  AT  THE  UNIVERSITY  OF 
JOHANNESBURG  
  
The request for approval for the research project titled Chiropractic Students’ Perception of 
Online Teaching, Learning and Assessment during the COVID-19 Pandemic refers. Full 





 Dr Carol Nonkwelo       
Executive Director: Research and Innovation   
Email: cnonkwelo@uj.ac.za    Cnr Kingsway and University Road Auckland Park • PO Box 524 Auckland Park 2006 • +27 11 







FACULTY OF HEALTH SCIENCES  
RESEARCH ETHICS COMMITTEE  
  
NHREC Registration: REC 241112-035  
  
ETHICAL CLEARANCE LETTER  




Nerina  Le Roux  Student Number  215020539  
Supervisor Name  Landman, Dirkie  
Department  Chiropractic  
Research Title  
CHIROPRACTIC STUDENTS’ PERCEPTION OF ONLINE TEACHING, 
LEARNING AND ASSESSMENT DURING THE COVID-19 PANDEMIC  




Approval of the research proposal with details given above is granted, subject to any conditions under 1 
below, and is valid until 2021/07/27.  
  
1. Conditions:  
Gatekeeper permission, as required.  
  
2. Renewal:   
It is required that this ethical clearance is renewed annually, within two weeks of the date indicated above. 
Renewal must be done using the Ethical Clearance Renewal Form (REC 10.0), to be completed and 
submitted to the Faculty Administration office. See Section 12 of the REC Standard Operating 
Procedures.  
  
3. Amendments:  
Any envisaged amendments to the research proposal that has been granted ethical clearance must be 
submitted to the REC using the Research Proposal Amendment Application Form (REC 8.0) prior to the 
research being amended. Amendments to research may only be carried out once a new ethical clearance 
letter is issued. See Section 13 of the REC Standard Operating Procedures.  
  
4. Adverse Events, Deviations or Non-compliance:  
Adverse events, research proposal deviations or non-compliance must be reported within the stipulated 
time-frames using the Adverse Event Reporting Form (REC 9.0). See Section 14 of the REC Standard 
Operating Procedures.  
  
The REC wishes you all the best for your studies.  
  




Prof. Christopher Stein  
Chairperson: REC  
Tel: 011 559 6564  
Email: cstein@uj.ac.za  
  
RECX 2.0 – Faculty of Health Sciences    Secretariat: Ms Raihaanah Pieterse  









Table 1: Descriptives - Academic Year (recoded) 
rA1       Statistic Std. Error 
Factor1 First & Second years Mean   3,663 0,089 
    95% Confidence Interval 
for Mean 
Lower Bound 3,485   
      Upper Bound 3,841   
    5% Trimmed Mean   3,674   
    Median   3,500   
    Variance   0,547   
    Std. Deviation   0,740   
    Minimum   1,750   
    Maximum   5,000   
    Range   3,250   
    Interquartile Range   0,875   
    Skewness   0,011 0,289 
    Kurtosis   -0,250 0,570 
  Third & Fourth years Mean   3,947 0,086 
    95% Confidence Interval 
for Mean 
Lower Bound 3,774   
      Upper Bound 4,119   
    5% Trimmed Mean   3,977   
    Median   4,000   
    Variance   0,452   
    Std. Deviation   0,673   
    Minimum   2,000   
    Maximum   5,000   
    Range   3,000   
    Interquartile Range   1,000   
    Skewness   -0,408 0,306 
    Kurtosis   0,139 0,604 
Factor2 First & Second years Mean   3,667 0,122 
    95% Confidence Interval 
for Mean 
Lower Bound 3,422   
      Upper Bound 3,911   
    5% Trimmed Mean   3,717   
    Median   4,000   
    Variance   1,034   
    Std. Deviation   1,017   
    Minimum   1,000   
    Maximum   5,000   
    Range   4,000   
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    Interquartile Range   1,250   
    Skewness   -0,470 0,289 
    Kurtosis   -0,329 0,570 
  Third & Fourth years Mean   3,943 0,139 
    95% Confidence Interval 
for Mean 
Lower Bound 3,664   
      Upper Bound 4,221   
    5% Trimmed Mean   4,047   
    Median   4,000   
    Variance   1,184   
    Std. Deviation   1,088   
    Minimum   1,000   
    Maximum   5,000   
    Range   4,000   
    Interquartile Range   1,500   
    Skewness   -1,202 0,306 
    Kurtosis   1,074 0,604 
Factor3 First & Second years Mean   3,413 0,089 
    95% Confidence Interval 
for Mean 
Lower Bound 3,235   
      Upper Bound 3,591   
    5% Trimmed Mean   3,431   
    Median   3,500   
    Variance   0,551   
    Std. Deviation   0,742   
    Minimum   1,500   
    Maximum   5,000   
    Range   3,500   
    Interquartile Range   1,000   
    Skewness   -0,608 0,289 
    Kurtosis   -0,132 0,570 
  Third & Fourth years Mean   3,508 0,119 
    95% Confidence Interval 
for Mean 
Lower Bound 3,269   
      Upper Bound 3,747   
    5% Trimmed Mean   3,565   
    Median   3,500   
    Variance   0,871   
    Std. Deviation   0,933   
    Minimum   1,000   
    Maximum   5,000   
    Range   4,000   
88 
    Interquartile Range   1,000   
    Skewness   -0,963 0,306 
    Kurtosis   0,641 0,604 
Factor4 First & Second years Mean   3,797 0,106 
    95% Confidence Interval 
for Mean 
Lower Bound 3,585   
      Upper Bound 4,010   
    5% Trimmed Mean   3,830   
    Median   4,000   
    Variance   0,782   
    Std. Deviation   0,884   
    Minimum   2,000   
    Maximum   5,000   
    Range   3,000   
    Interquartile Range   1,000   
    Skewness   -0,242 0,289 
    Kurtosis   -0,672 0,570 
  Third & Fourth years Mean   3,721 0,112 
    95% Confidence Interval 
for Mean 
Lower Bound 3,496   
      Upper Bound 3,946   
    5% Trimmed Mean   3,764   
    Median   4,000   
    Variance   0,771   
    Std. Deviation   0,878   
    Minimum   1,000   
    Maximum   5,000   
    Range   4,000   
    Interquartile Range   1,000   
    Skewness   -0,484 0,306 
    Kurtosis   0,435 0,604 
 
Table 2: Descriptives – Age at last birthday (recoded) 
rA3       Statistic Std. Error 
Factor1 21 years or younger Mean   3,628 0,084 
    95% Confidence Interval 
for Mean 
Lower Bound 3,461   
      Upper Bound 3,796   
    5% Trimmed Mean   3,640   
    Median   3,500   
    Variance   0,507   
    Std. Deviation   0,712   
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    Minimum   1,750   
    Maximum   5,000   
    Range   3,250   
    Interquartile Range   0,750   
    Skewness   -0,145 0,283 
    Kurtosis   0,093 0,559 
  Older than 21 years Mean   3,995 0,091 
    95% Confidence Interval 
for Mean 
Lower Bound 3,813   
      Upper Bound 4,178   
    5% Trimmed Mean   4,014   
    Median   4,000   
    Variance   0,447   
    Std. Deviation   0,669   
    Minimum   2,500   
    Maximum   5,000   
    Range   2,500   
    Interquartile Range   1,000   
    Skewness   -0,158 0,325 
    Kurtosis   -0,799 0,639 
Factor2 21 years or younger Mean   3,632 0,117 
    95% Confidence Interval 
for Mean 
Lower Bound 3,399   
      Upper Bound 3,864   
    5% Trimmed Mean   3,677   
    Median   3,500   
    Variance   0,979   
    Std. Deviation   0,989   
    Minimum   1,000   
    Maximum   5,000   
    Range   4,000   
    Interquartile Range   1,000   
    Skewness   -0,412 0,283 
    Kurtosis   -0,248 0,559 
  Older than 21 years Mean   4,000 0,145 
    95% Confidence Interval 
for Mean 
Lower Bound 3,710   
      Upper Bound 4,290   
    5% Trimmed Mean   4,104   
    Median   4,000   
    Variance   1,132   
    Std. Deviation   1,064   
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    Minimum   1,000   
    Maximum   5,000   
    Range   4,000   
    Interquartile Range   1,500   
    Skewness   -1,232 0,325 
    Kurtosis   1,138 0,639 
Factor3 21 years or younger Mean   3,396 0,094 
    95% Confidence Interval 
for Mean 
Lower Bound 3,209   
      Upper Bound 3,583   
    5% Trimmed Mean   3,420   
    Median   3,500   
    Variance   0,633   
    Std. Deviation   0,796   
    Minimum   1,000   
    Maximum   5,000   
    Range   4,000   
    Interquartile Range   1,000   
    Skewness   -0,575 0,283 
    Kurtosis   0,343 0,559 
  Older than 21 years Mean   3,593 0,106 
    95% Confidence Interval 
for Mean 
Lower Bound 3,380   
      Upper Bound 3,805   
    5% Trimmed Mean   3,641   
    Median   4,000   
    Variance   0,604   
    Std. Deviation   0,777   
    Minimum   1,500   
    Maximum   5,000   
    Range   3,500   
    Interquartile Range   1,000   
    Skewness   -0,977 0,325 
    Kurtosis   0,692 0,639 
Factor4 21 years or younger Mean   3,750 0,094 
    95% Confidence Interval 
for Mean 
Lower Bound 3,562   
      Upper Bound 3,938   
    5% Trimmed Mean   3,769   
    Median   4,000   
    Variance   0,641   
    Std. Deviation   0,801   
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    Minimum   2,000   
    Maximum   5,000   
    Range   3,000   
    Interquartile Range   1,000   
    Skewness   -0,021 0,283 
    Kurtosis   -0,597 0,559 
  Older than 21 years Mean   3,778 0,131 
    95% Confidence Interval 
for Mean 
Lower Bound 3,514   
      Upper Bound 4,041   
    5% Trimmed Mean   3,829   
    Median   4,000   
    Variance   0,931   
    Std. Deviation   0,965   
    Minimum   1,000   
    Maximum   5,000   
    Range   4,000   
    Interquartile Range   1,000   
    Skewness   -0,709 0,325 
    Kurtosis   0,245 0,639 
 
Table 3: Descriptives - How would you rate your signal strength/quality for 
lectures and tests during the COVID-19 lockdown? (B7) 
      Statistic Std. Error 
B7 Mean   3,053 0,090 
  95% Confidence Interval 
for Mean 
Lower Bound 2,876   
    Upper Bound 3,231   
  5% Trimmed Mean   3,059   
  Median   3,000   
  Variance   1,051   
  Std. Deviation   1,025   
  Minimum   1,000   
  Maximum   5,000   
  Range   4,000   
  Interquartile Range   2,000   
  Skewness   0,022 0,212 
  Kurtosis   -0,605 0,420 
Factor1 Mean   3,790 0,063 
  95% Confidence Interval 
for Mean 
Lower Bound 3,665   
    Upper Bound 3,915   
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  5% Trimmed Mean   3,809   
  Median   3,750   
  Variance   0,520   
  Std. Deviation   0,721   
  Minimum   1,750   
  Maximum   5,000   
  Range   3,250   
  Interquartile Range   1,000   
  Skewness   -0,182 0,212 
  Kurtosis   -0,274 0,420 
Factor2 Mean   3,790 0,092 
  95% Confidence Interval 
for Mean 
Lower Bound 3,608   
    Upper Bound 3,972   
  5% Trimmed Mean   3,867   
  Median   4,000   
  Variance   1,111   
  Std. Deviation   1,054   
  Minimum   1,000   
  Maximum   5,000   
  Range   4,000   
  Interquartile Range   2,000   
  Skewness   -0,776 0,212 
  Kurtosis   0,106 0,420 
Factor3 Mean   3,462 0,073 
  95% Confidence Interval 
for Mean 
Lower Bound 3,318   
    Upper Bound 3,606   
  5% Trimmed Mean   3,507   
  Median   3,500   
  Variance   0,695   
  Std. Deviation   0,833   
  Minimum   1,000   
  Maximum   5,000   
  Range   4,000   
  Interquartile Range   1,000   
  Skewness   -0,808 0,212 
  Kurtosis   0,421 0,420 
Factor4 Mean   3,763 0,077 
  95% Confidence Interval 
for Mean 
Lower Bound 3,612   
    Upper Bound 3,915   
  5% Trimmed Mean   3,801   
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  Median   4,000   
  Variance   0,767   
  Std. Deviation   0,876   
  Minimum   1,000   
  Maximum   5,000   
  Range   4,000   
  Interquartile Range   1,000   
  Skewness   -0,355 0,212 










HELAM Survey Instrument 
B.1. Demographic questions 
1. Please enter your age. 
2. Please enter your sex. 
3. Average time I spend on using a computer/Internet per day. 
4. Average time I spend on using a computer/Internet for educational purposes per day. 
5. Average time I spend on using U-Link per day is. 
B.2. Overall 
6. U-Link helps me to manage my learning more systematically. 
7. Overall, I am satisfied with U-Link. 
8. Overall, I find U-Link successful. 
B.3. Learner’s perspective 
9. Face-to-face education is better than distance education in learning process. 
10. I can manage my ‘‘study time” effectively and easily complete assignments on time by using U-Link. 
11. I enjoy attending to the U-Link sessions overall. 
12. U-Link improves my success in the module. 
13. I find all my educational need from U-Link. 
14. U-Link makes the communication easier with instructor and other class mates for me. 
15. In my studies, I am self-disciplined and find it easy to set aside reading and homework time. 
16. I believe that U-Link is a very efficient educational tool. 
17. U-Link helped me to become more familiar with the module. 
18. I have previous experience with LMS. 
B.4. Instructor attitudes 
19. Instructor clearly informs the students about grading policy via U-Link. 
20. The instructor returns e-mails/posts within 24 h via U-Link. 
21. The instructor follows up student problems and tries to find out solution via U-Link. 
22. Instructor frequently updates lecture notes and fixes all the errors and mistakes in the documents on 
the U-Link. 
23. The instructor responds promptly to questions and concerns via U-Link. 
24. The instructor is proficient with all the content used in the course. 
25. The instructor created an online environment conducive and enjoyable for learning via U-Link. 
26. The instructor is good at communication with students via U-Link. 
27. I think communicating with the instructor via U-Link is important and valuable. 
28. I find it easy to communicate with the instructor via U-Link. 
29. Exam and assignment results are announced on time via U-Link. 
30. The instructor encourages us to interact with other students by using U-Link interactive tools. 
B.5. System quality 
31. U-Link’s graphical user interface is suitable for e-learning systems. 
32. The program directions and navigations are clear. 
33. U-Link supports interactivity between learners and system by chat, forums, discussions, etc. 
34. I have not faced any system errors on U-Link. 
35. When I counter an error in the system, I can get immediate feedback by e-mail and telephone. 
36. Navigation is very easy on U-Link. 
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37. I can find required information easily on U-Link. 
38. In the U-Link system I can easily navigate where I want. 
39. U-Link is easily accessible via Internet. 
40. U-Link is a good educational portal and improves my learning. 
41. Help option is available on the system. 
42. U-Link is accessible 7 days 24 h. 
43. I am informed about all the course announcements U-Link by using ‘announcements’ tool. 
44. Fonts (style, color, and saturation) are easy to read in both on-screen and in printed versions. 
45. When I log in, I prefer U-Link to provide me a personalized entry page (i.e., showing my progress, 
showing which chapters I have to revise, etc.). 
B.6. Information content quality 
46. Lecture notes are the core learning materials on U-Link. 
47. Course content and presentation gain attention. 
48. Course content and presentation are long enough to cover all content. 
49. The course content is covered to an appropriate degree of breadth. 
50. The content is up-to-date. 
51. I find it easy to understand and follow the content in lecture notes. 
52. Lecture notes are supported by multimedia tools (flash animations, simulations, videos, audios, etc.). 
53. The lecture notes are interactive. 
54. Course content on the U-Link is integral. 
55. Abstract concepts (principles, formulas, rules, etc.) are illustrated with concrete, specific examples. 
56. Lecture notes provided to me via U-Link are very enjoyable. 
57. Exam questions and assignments are clearly explained. 
58. Supporting materials, web-links and given examples are up-to-date, real-life examples, they improve 
my learning. 
59. Vocabulary and terminology used are appropriate for the learners. 
60. The learning objectives of the module are stated clearly on U-Link. 
B.7. Service quality 
61. Instructor’s attitudes are good to learners. 
62. Instructor’s attitudes are friendly to learners. 
63. Instructor is knowledgeable enough about content. 
64. The service supported by the university is good enough. 
65. I can contact with the instructor via mail or phone or fax. 
66. I do not encounter any problems during communicating with university administration and help desk. 
67. I do not experience any problems during registrations. 
68. I can easily solve when I encounter a problem during admission to a module in registrations. 
B.8. Supportive issues 
69. U-Link lecture notes are prepared by obeying the ethical and legal issues. 
70. The U-Link supported module provides any ethics policies that outline rules, regulations, guidelines, 
and prohibitions. 
71. If the use of U-Link was optional, I would still prefer to use U-Link as a supportive tool as it helps my 
performance in the module. 
72. If it was trendier and more popular, I would prefer to take this module totally online from home without 
having to come to the face-to-face lectures. 
73. U-Link helps me to cut-down my expenditure such as paper cost, communication cost (i.e., phone), 
transportation cost, etc. 
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